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PREFACE - AN OVERVIEW OF PART II OF THIS REPORT

Part I of this report (Technical Report. No. 72-117) was subtitled "A
General Discussion", and presented the pragmatic answers we decided upon to
the "philosophical" questions involved in systematically attempting to ob-
tain student opinion about the teaching to which University students are
exposed. Part II is a logical continuation of Part I, in that it presents
the detailed procedures that were developed and are presently used within the
Department of Physics & Astronomy. (These procedures have been given the
acronym PATS -- for Physics & Astronomy Teaching Survey.)

Structurally Part II is written as a detailed administrative and opera-
ting manual ft:r. PATS. This is divided into three separate parts; it is
likely that these three parts will be under the supervision of three separate
individuals, and to a major extent the three parts are independent and can be
read separately. Chapter 3* is directed to the overall administration of the
questionnaires, up to the stage of converting the responses into "Digitek"
computer readable IBM cards. Chapter 3 also discusses certain aspects of the
preparation for the computer runs of the programs DATAREAD, INITPRT and
AGGFORM; and finally, it discusses the distribution process for the results
of the computer analysis and sundry other administrative matters. Chapter 4
discusses the first stage of the computer analysis of the Digitek cards, which
uses the computer programs DATAREAD and INITPRT (initial print). Chapter 5
discusses the computer program AGGFORM (aggregate forMation) which implements
the philosophy given in Part I. Chapter 5 is intended for the person who will
interface with the computer and is really an AGGFORM execution manual. Since this
person must be given instructions by the person in charge of overall admini-
stration, therefore such instructions are discussed in Chapter 3. However,
for simplicity a brief review of these relevant ideas are given in Chapter 5
so that Chapter 5 remains self - contained.

There are also numerous appendices.

For the reader's information, we repeat in the following pages the PRE -
FACE,from PART I of this report, as well as the updated and amplified
ACKNOWLEDGEMENTS.

. We continue the Chapter numbers and pagination from Part I.
Appendices in Part II are given letter identifiers.



PREFACE - AN OVERVIEW OF THIS REPORT

This report is addressed to the problems of how systematically to ob-
tain student opinion about the teaching to which such students are exposed
iu a University setting. Nowhere do we consider the very important matter
of how to interpret such "uneducated" opinion.* We call such opinion "student
evaluation of teaching" without any implied judgment concerning the validity
of this student evaluation.

This report specifically describes the procedures presently used by
the Department of Physics and Astronomy. (These procedures have been given
the acronym PATS - for Physics and Astronomy Teaching Survey.) In order to
develop PATS, many general problems had to be addressed and decisions made.
In particular it was found that "purely technical" questions were inescap-
ably intertwined with "philosophical" questions, and many such philosophical
questions had to be asked and answered before one could fully implement PATS.
Such questions must always arise in any attempt to obtain student evaluation
of teaching. The danger is that certain administrative type decisions on
"technical questions" may be made without full realization that they have
philosophical import.

It follows that this report must address itself both to general ques-
tions relating to all such student evaluation procedures, and to the specific
ptocedures used in PATS. We hence decided to write this report in two sepa-
rate parts, separately bound. Part I deals primarily with general questions,
and should be of interest to anyone who is attempting to set up a student
evaluation procedure. Part II is primarily an operating manual for PATS in
its present form. It would be of interest to someone who is charged with
the actual implementation of such a similar procedure, since he must deal
with all the technical questions. But our hope is that all general type
questions are raised and discussed in Part I. These are the types of ques-
tion which would need to be considered, for instance, by a faculty committee
overseeing the implementation of such a procedure.

The two parts of this report are so written that each may be read on
its own. Hence it has been necessary to duplicate certain material. Struc-
turally Part II is the continuation of Part I, and the two parts together
form the complete report.

We nave organized the report as follows: Part I consists of Chapter 1
and 2 and related appendices. Chapter 1 provides a general overview of
PATS, from the nature of the questionnaires to a brief description of the
way in which the responses are processed and the results made public. A
summary of the entire process is given in the final section of this chapter.
Chapter 2 considers some of the problems and decisions involved in such a
project, such as how one goes about combining the results of different

But is it any more uneducated then most other forms of teaching evalua-
tion?

This preface also appears in Part I.
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tAs actually written, Part II does not contain such a complete glossary. A

partial glossary appears in section 5.2, p. 5.1, and other concepts are

discussed in Ch. 3.

iii

.*
sections. This chapter explains how these questions were resolved for PATS,
some of them being decisions of taste or convenience, with little compelling
force behind them. Since most of the "philosophical" problems are connected
with combining the results of different sections, this chapter is principally
a discussion of procedures used in the computer program AGGFORM.** A number
of concepts and definitions are introduced in this chapter.

Part II of the report consists basically of "how to manuals for the
actual execution of the various aspects of PATS. Chapter 3 discusses over-

all administration and supervision. Chapter 4 treats the preparation of
data for and execution of DATAREAD and INITPRT. Finally, Chapter 5 simi-
larly discusses the preparation of data for, and execution of, AGGFORM.
(There are also numerous appendices.) We have attempted to make these three
chapters and related appendices each complete enough in itself so that, for
example, different individuals could be responsible for different phases of
the survey, and each would only have to read the one chapter relevant to his
phase. Since various concepts and definitions are introduced in this report
as needed, anda particular chapter may assume that the 'reader has already
learned a particular term, such definitions have been collected in a Glossary
for the convenience of those using, say just one chapter of the report. In

some cases the Glossary contains illustrative examples not found in the main
text. This Glossary is attached to the report as an Appendix which
appears in Part II.T

While PATS is an "official" survey procedure as presently implemented
by the Department of Physics and Astronomy, it must be emphasized that this
report is the work of four individuals; they were all deeply involved in
setting up PATS, and hence they (particularly Dr. Claude K-...cser) were forced
to make many "philosophical" decisions as they arose during the task of tech-
nical development. -This report discusses these decisions. It follows that
all such discussion should definitely not be construed as representing the
"view of the Department of Physics and Astronomy," but solely as representing
the views of the four individual authors.

PATS is an ongoing operation. Hence it is continually being modified,

updated, and hopefully improved. At any given stage, some minor errors
exist. It has not seemed worthwhile to attempt to correct all of them in
this present report. Thus questionnaire 3 contains some unfortunate "typo-
graphical" errors, which will be corrected in the next run. But such
errors hopefully should not detract from the overall value of this report.
For similar reasons, we include unedited internal department memos.

We consistently use the term "section" to denote the smallest basic unit
of teaching exposure to one instructor, whether this refers to lecture, recita-
tion or lab; faculty or graduate T/A; and whether one section of a many section
course, or one distinct course.

**
DATAREAD, INITPRT, and AGGFORM are the names of three separate electronic

computer programs that are used by PATS at various stages.
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*This acknowledgement also appears in Part I. This version is slightly
updated and expanded.
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3.1

CHAPTER 3. DETAILED ADMINISTRATION OF PATS

3.1 Outline of Chapter

In this chapter we provide, in a "chronological" sequence, the detailed
instructions for the initial data collection stages of administering PATS.
This includes preparation of some of the data and instructions Tor the various
computer programs. Fuller details for program running are provided in the
computer program descriptions in the next two chapters.

Naturally, we leave some details to the imagination. The present pur-
pose is to provide enough information so that PATS can be administered. But
we do not intend to be encyclopedic.

Terminology. A "section" refers to the basic unit being evaluated,
whether lecture, lab, or recitation; whether faculty or teaching assistant.
It generally has one individual who is being evaluated with that section
with that questionnaire. (Other terms are defined in Section 5.2, p.5.1).

We present in Table 3.1 (already given in Part I as Table 2) a flow chart
of the "step-by-step" operation of PATS. As stated in the note, this chart
is a "logical" one, and the "responsibility" for the different parts and
even the sequence in which they are performed does not follow this order.

3.2 The Questionnaires

At present PATS uses 7 different questionnaires, to cover 9 different
teaching experiences. These questionnaires are given in full in Appendix Al,
with the list of courses assigned to each questionnaire given in Appendix A2.
Appendix A3 gives a list of "corrections" to the questionnaires for future
use when they are reprinted. Appendix A4 repeats Table 1 of Part I, and
gives a brief description of each type of questionnaire.*

3.3 Preparation of Packets for Distribution to Instructors

For each section, a large manila envelope is prepared [some large sections
require a box] with the following information written on the outside:

name of instructor (T/A's name if appropriate)
course number
section umber
lecture/lab/recitation, as appropriate
enrollment ;as up to date as possible)
code numbers

The code number is explained further below, in section 3.4. The envelopes
are also "rubber-stamped" with (see p. 3.3):

*Naturally one can change any of the questions on the questionnaires at any

time. The present programs are written to accomodate up to 80 questions,

each with up to five different choices of answers, plus "abstain". Exneed -

ing such limits would require programming changes.



TABLE 3.1 STEP-BY-STEP OPERATION OF PATS

A. Administering the Questionnaires

1. Packets of questionnaires and standard answer sheets given to each
instructor.

2. Each instructor informed of the 9-digit code number which identifies
his section.

3. Students fill out answer sheets in class, entering code number on
these sheets.

4. Filled-out answer sheets turned in to departmental office.

B. Preparing and Running DATAREAD and INITPRT

1: Answer sheets converted to IBM cards by Digitek processor.
2. Header cards prepared for each section (giving instructors' names,

etc.) and placed immediately before Digitek cards for that section.
3. Control cards prepared for DATAREAD.
4. Data processed by DATAREAD.
5. Corrections made to data as needed, DATAREAD rerun if necessary.
6. INIPRT takes output of DATAREAD and prepares printout for each section.
7. Printout checked for errors, corrections made to data if necessary.

C. Preparing and Running AGGFORM

1. It is decided what aggregates will be formed..
2. Descriptive title and a unique 1-to-4 digit number assigned to each

aggregate.
3. Number of copies of printout needed for each aggregate is determined.
4. Control cards prepared for AGGFORM,
5. AGGFORM reads tape produced by DATAREAD, forms and aggregates and

prints results as directed by control cards.
6. AGGFORM output checked for errors, particularly in control cards.

Program re-run as necessary.
7. The desired number of printed copies of the results for each

aggregate and fo-- each single section are produced.
8. Each instructor is given a copy of the results for his section and

for all aggregates in his appropriate heirarchy.
9. All single section and all aggregate results are put on public display.

NOTE: This table shows a "logical" flow chart of operations. In fact many
of the steps can and should be done in a different temporal order from
that shown here.
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3. 3

ENROLLMENT Please enter number of students actually

participating in course
i 1

Also describe any special situations

Header cards (see section 3.6 below) may be provisionzlly prepared at

this time, or this may be delayed (see section 3.6). The choice is based

primarily on the time schedule. If output is wanted as soon as possible,

header cards should be prepared in advance, with the expectation that some

changes will need to be made. At present questionnaires are issued about

three weeks before the end of the term (partly to avoid last minute pres-

sures, and partly to ensure polling labs which sometimes end, except for

make-ups, before the end of the semester). Instructors then have a certain

latitude in deciding when to issue them. Since as a policy matter output

is not made public until after the end of the exam period, then there is a

reasonable time available for processing. However, Digitek processing tends

to be delayed, since it competes with hourly and final examination grading

by Digitek throughout the University, including UMBC.

The envelopes are then filled with questionnaires, answer sheets

(standard Answer Sheets-TypeA-produced by Optical Scanning Corporation,

and available from the Student Union Bookstore [see Appendix B.1]) sharpened

#2 pencils with erasers, and instructions to the instructor (see Appendix B.2).

These packets are distributed, and all the same material is subsequently re-

turned with hopefully the filled in answer sheets separated from those that

are not used.

Note that an effort is made to determine the number of students "par-

ticipating" in the course (i.e. excluding those who have given up and are

"taking an F"), the number of students who while present deliberately ab-

stained from filling in the answer sheets, and finally the number of full

respondents.* [See introduction, instructions, and question 1 on each ques-

tionnaire, Appendix A.1; also instructions to the instructor, Appendix B.2].

These efforts do not succeed completely.

3.4 Code Numbers

The standard answer sheet has a space for a 9 digit "student number".

It also has several other spaces available. The Digitek process (as present-

ly wired) can read this 9 digit number plus at most two more digits. We

first tried using all 11 digits available, but found that students entered

the numbers incorrectly. At present, we therefore use only the 9 digit

"student number" for a code number that completely identifies the section.

All computer programs assume that a section is identified fully by a 9

digit code number. However, the format within which the identification

is "packed" within the 9 digits is fully variable.

At present the format is as shown in Table 3.2, p. 3.4.

*All of these except the number "participating" are determined internally by

the various programs. There is thus no need to count the number of returned

answer sheets.



TABLE 3.2 CODE NUMBER FORMAT

digits 1, 2, 3: 3 digit course number

digit 4: course designation:
{.0 if "regular" physics
1 if "Honors" physics
2-4 future physics use
5 if regular astronomy

6-9 future astronomy use

3.4

digits 5, 6,

digit 8:

digit 9:

7: f

1

'--

3 digit section number
(excluding the first zero)

!questionnaire number
(presently 1-7)

2, 3, 4 "professors" being
evaluated, arranged alphabetically
if needed, all within same course

{1,

and section (1 if only 1 prof.)

5, 6, 7, 8, 9 teaching assis-
tants being evaluated, arranged
alphabetically if needed (5 if
only one teaching assistant)

column:

content:

1 2 3 4 5 6 7 8 9

course number
Phys/Astron

Hans section number
quest.

#

prof/
1

/TA !



3.5

The purpose of digit 9 is to allow for the two uses of questionnaires
6 and 7 [independent lab courses with both "professors" and "teaching

assistants" -- though whether these roles are filled by actual faculty or
teaching assistants is immaterial]; also to cover the cases when more
than one instruezor is associated with one section (including team-teaching).

Digits 4 and 9 are read by the various computer programs, but are
not used by them in an active way. Digit 8 (questionnaire number) is

"tested" by the program.

One could use a longer code number, and even have a special answer

sheet printed and a special Digitek plug board wired. PATS prefers to use

currently available materials.

While generally it is best to follow the format given in Table 3.2

uniformly, it is permissible to give "fraudulent" code numbers to sections

for special purposes, e.g. 111222333. DATAREAD will provide a warning of the

"illegal" code number when it comes to that section, but otherwise proceed

normally. For instance, if one actually wants to subdivide the reapoll
for one "official" registrar's section by some other fact (e.g. day of

week) one could use fraudulent sections numbers, or perhaps fraudulent codes
for digit 9.

Further, (see also section 3.6 below), while generally the code num-
ber given to the students will be the same as that later used on the header

card, it is permissible for these to differ. DATAREAD will use the num-

ber on the header card to determine course, section, etc. This freedom

is useful when an "error" is detected in the number placed on the packet.

Naturally no two sections may have the same header code number, but PATS
can accept identical code numbers on student answer sheets in different

sections, which may occur by error.

AGGFORM keeps careful count of numbers of sections and numbers of

students. Hence, if a single section contains students registered for 2
different courses (e.g. Physics 140 and 209; now 429 and 621) only one
packet should be prepared -- otherwise when attempting to combine the re-
sponses later, two "sections" will be recorded. [This is a defect of the

present AGGFORM -- it would be desirable to alter the program to allow for

such "divided" single sections.] Similarly, truly separate sections should

not be combined in one packet with one code number, since this will cause

errors in all subsequent aggregating.

3.5 Digitek Processing

When the packets are returned, all material other than the used answer

sheets are removed. [Both totally filled in sheets, and positive abstain-

ers' sheets are kept.] A cursory spot check to see that the written
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description on each answer sheet agrees with that on the outside of the
packet is perhaps in order at this time. But there is no need to fill in
missing code numbers, or correct those entered incorrectly.

If,by error, responses from different sections have been mixed together
in one envelope so that they cannot be identified by section, it is necessary
to divide them at random into the true(or new) section envelopes, and put
a suitable comment on the envelopes and header cards (see below). This
is because AGGFORM keeps careful count of numbers of sections involved in
aggregating.

For Digitek processing, packets corresponding to questionnaires having
up to 40 questions must be separated from those having 41-80 questions,
but no other sorting or arranging is needed. Answer sheet packets are -taken
to the Digitek operator at the Computer Science Center [presently Ms. Linda
Chase , in the keypunch room, x2941 -- access through the Dispatcher's
Room at north entrance], together with an interdepartmental billing author-
ization. [The cost is presently 4o per answer sheet, and will be raised to
10O as of July 1, 1973.]

The Digitek operator must be given the following information and in-
structions:

1. The "Student" number is 9 digit. No other "identification"
columns are used.

2. After the machine selects out sheets with no "student" number
marked, or with badly entered numbers, these sheets should be
processed. Such sheets should be kept separate (turned face
down) and such cards should be kept separate (by rubber band)--
within the appropriate packet. There is no need to have badly
entered numbers completed at this stage, since numbers need not
be present on the Digitek cards.
Alternatively, these sheets may simply be allowed to continue
after the coded sheets; and these cards after the coded cards
(i.e., no turning over of sheets, or rubber banding of cards).
For small sections, it is not necessary to separate the uncoded
from the coded responses, but for large sections (e.g., above
30 students) it is very useful. (Naturally,completely blank sheets
should be removed and destroyed when selected out.)
This "separation" causes extra work for. the Digitek operator.

It is most useful when handling large enrollment lecture courses
which also have small lab and/or recitation sections (e.g.,
Phys 121). For such courses,regrettably, different questionnaires
for the same section, or different sections for the same T/A
sometimes get mixed together. Then remedial detective work is
needed, which is made much easier by this Digitek separation
process (see Sections 3.6c and 3.7).
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3. Each packet must be kept very carefully separate, and its
cards kept with that packet. This is easy for those in enve-
lopes, more difficult for those in boxes.

4. Operator must be informed which packets will lead to 1 digitek
card (40 or few questions), and which to 2 cards (41-80 questions).

The user will want to know the format of the processed Digitek cards.
In columns 1-9 the Digitek card carries the code number. It also carries

a J or K in the 12th column depending on whether it is the first (or only)
card corresponding to an individual answer sheet (up to the fist 40 ques- .

tions), or the second card corresponding to the 41-80th questions. Finally,

in columns 13-52 it shows answers to individual questions. The user should
be warned that the order of the cards is the inverse of that of the answer
sheets, after processing; i.e., the top answer sheet corresponds to the last
pair of cards. Also note that a response "A" appears as a punched "0",
"B".as "1"...,"E" as "4", and no response is left blank.

When the Digitek cards and original answer sheets are returned from the
Computer Science Center, the answer sheets are saved since they possibly
have written comments, but all further processing makes use only of the Digi7

tek cards. Note that in the Digitek process only the responses to the.ques-
tions and the code number get transferred to the Digitek cards, but none of

the other written Identifying information on the answer sheets. It is best

not to disturb the older of the answer sheets when they are returned, and
the Digitek card deck is being made up. This is so that if errors are later
found by the program DATAREAD, they can sometimes be corrected by reference
to the answer sheets (cf section 3.7 below).

3.6 Ordering of Sections, Preparation of Header Cards, and
Data Deck Assembly

3.6A Ordering of Sections

At some point, whether when first preparing the outside information on
the manila envelopes and making header cards in advance (see section 3.3
above), or after the return of the Digitek processed envelopes, all section
envelopes must be sorted and ordered in an appropriate way. The following

guidelines are ones presently used by PATS. They may be modified as appro-

priate, but indicate certain rules.

1. Physics must be separated from Astronomy, and each is handled as

a completely separate job.

2. Faculty are separated from teaching assistants, and each is handled

as a completely separate job. [This may be modified when special

cases arise, e.g., a faculty member teaching a recitation. One may

even duplicate the header and section cards in such a case, and

have the section appear twice.]

3. Within one job, (e.g., physics faculty) all sections belonging to
a given questionnaire are handled together -- i.e., an initial sort
of the packet., by questionnaire type must be performed by hand before

assembling the data deck.
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4. Within a given questionnaire type sections should be arranged in
ascending order of course number. Within a course number they
should be arranged by ascending section number for faculty; but
for teaching assistants within a given lecture section number they
should be-arranged by alphabetical order of teaching assistant name,
and for a given teaching assistant by ascending recitation or lab
section number. [Check carefully that all sections are included.]

5. Within one job, questionnaire types are ordered sequentially from
1 through 7.

3.6B Header Cards

Recall that the Digitek cards only carry the code number as section
identification. The Header cards enable the computer programs to be told
the instructor's name, the enrollment, and any special comments. More com-
plete details are given in the description of DATAREAD. Probably the most
convenient time to prepare header cards is when the packets are returned
from Digitek processing, and using these packets as a source of all the in-
formation. Alternatively, they may be provisionally prepared when first 1

preparing the envelopes, with the expectation that corrections will have
to be made in a few cases.

As described in DATAREAD Ch. 4 , the header card format is variable.
The format presently used by PATS is shown in Table 3.3, p. 3.9.

In this case, the returned packets must be checked off on a master list of
all sections, which is prepared when the packets are first made; so as to be
aware of sections for which packets have been lost, not issued, etc.

(

fr
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TABLE 3.3 HEADER CARD FORMAT

1 2 10 11 12 13--------------36 37 38 39-

* 9 digit
code no.

A A instructor's name A A "co

Notes:

- -- - -73

ents"

1

74 75 76 77 78 79 80

A A enrol- A A
went

* this identifies the card as a "header".

A -- stands for a "space", i.e., a "blank ".
code number -- (cols. 2-10) - this will generally be the sane as used when

issuing questionnaires, but need not be (useful flexibility

if an error in coding has occurred). See further discussion

in section 3.4 above.

instructor's name -- (cols. 13-36):24 characters. This should be typed with

last name first. First names and/or initials are optional

after the last name. It is important that the first letter

of the Lame appear in the first designated column (13), and
that if the same instructor occurs more than once, his name

be entered the same way each time.

"comments" -- (cols. 39-73):35 characters. Generally this will be left

blank, but it is available to warn of or explain special
situations, e.g. "HONORS," "team-taught with X," "seminar,
so questionnaire not issued," "taught by X, not Y," etc.

Information may come from the returned packets.

enrollment (cols. 76-78). This must be right justified [e.g. 17 must
be entered either as 017 or 017], and is a (positive) integer be-
tween 1 and 999. It should exclude students who have dropped the

course, either officially or unofficially (i.e. taking an F) since

it is used to determine the proportion of the class that does re-
spond. Again information may come from the returned packet.
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KEYPUNCHING OF HEADER CARDS

1. A drum card should be prepared, corresponding to the above formatwith numeric shift as appropriate.

Such a drum card is the following:

col. 1: /
col. 2-10: blank
col. 11, 12: --
col. 13: 1

col. 14-36: A
col. 37, 38:
col. 39: 1
col. 40-73: A
col. 74, 75:

col. 76, 77, 78: blank
col. 79, 80: --

(automatic duplication)
(numeric field)
(skip)

(new alphanumerical field)
(alphanumeric field continues)
(skip)

(new alphanumerical field)
(alphanumeric field continues)
(skip)

(numeric field)
(skip)

2. Crucial Remark. Header cards should be prepared on cards having a
non-cut right hand corner. This is so that they can be found easily in the
TES deck, since digitek cards have the right hand corner lopped off. Ideallythe header cards should have a light or "natural" color, so that the print
can be read easily.

3. Header cards should be prepared (and later inserted into the datadeck) even if for any reason no questionnaire answer sheets have been issued
or returned, so that no digitek cards exist. One should still make up headercards, and where appropriate explain the situation in the "comment." The
purpose is to keep track of "missing" sections.

4. On the first header card being punched, an * (asterisk) must be
punched in column 1. The drum card will automatically go to "numerical
shift" for the code number, and for the enrolment. Punch the rest of the
header information from the envelope.

a) punch the 9 digit code number (no need to use "numerical shift.")
b) immediately type the instructor's name, then hit the "skip"button.

c) type a "comment" if needed, using numerical shift where needed,(Information may be given for a "comment" on the envelope), then hit "skip."
If no "comment" is needed, hit skip immediately.

d) punch the "enrolment" (no need for numerical shift) right
justified [e.g. 17 must be punched 017 or "space" 17]. The header card isnow finished.

1
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5. Duplicate this header card using the "DUP" button.

6. Type the next header card, starting at the code number (the "aster-
isk" will be punched automatically), and then proceding as in 4.

In this way two copies of each header card are prepared "effortlessly."
If convenient the complete pile of header cards should be read on a printer
and checked for errors, but this is not essential.

3.6C Assembly of Da a Deck

One header card is placed in trout of its corresponding deck of digitek
cards, the duplicate header is placed in another pile, the next header card
is ip3erted, followed by its digitek deck, etc. The order in which sections
must be assembled has been discussed above (Section 3.6A). One thus assem-
bles a data deck and a separate deck of (duplicate) header cards. If a sec-
tion has no digitek cards, its header should still be inserted in the data
deck, followed immediately by the next header card.

When assembling the Digitek cards behind each header, it is very use-
ful to visually inspect the separated answer sheets which bore no code num-
ber and verify by written information on them that they indeed belong to
the section. [Recall instruction 2 to the Digitek operator, Section 3.5
above.] If any do not belong,it should not be too difficult to find the
corresponding Digitek cards from the separated card deck and remove them for
placement elsewhere as appropriate [remove both J and K cards if the ques-
tionnaire has more than 40 questions.] The totally unidentifiable answer
sheets and Digitek cards are considered to belong to the envelope where
found.

All the "verified" and unidentifiable cards are placed at the head of
the Digitek cards for that section, right after the header. The answer
sheets are left in the packet, so that they can later be read for comments.

At this point only one questionnaire at a time within one job should
be assembled into one subdata deck. These "subdecks" must each be preceded
by "control cards" describing the questionnaires in more detail. These are
explained in DATAREAD, Chapter 4.

Such control cards also enable "overall" identifying information such
as "FALL 1971" or "PHYSICS, FACULTY" to be inserted into the record of each
section within one job.

A complete deck for one job will then consist of:

overall control cards
control cards for questionnaire 1
header
Digitek cards
header

(CONT. on next page)

*As discussed in Appendix H.5.1 (p. H.5.:0,it is possible to assemble and
process a partial data deck, and subsequently add on an additional data
deck. This (untested) feature could be useful if some sections are delayed
for any reason.
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Digitek cards

control cards for questionnaire 2
header

Digitek cards

3.6D Use of Header Card Desk

This deck should be assembled as the complete data deck is assembled,
in the same order. It is useful to insert a few blank cards between each
questionnaire set and the next, and also at any other appropriate breaks
(e.g. to divide undergraduate from graduate, faculty from teaching assistants,
etc.).

This header card deck should then be printed (on full 120 character
paper) as many times as needed. It provides a "table of contents" for
the output of DATAREAD and INITPRT. (AGGFORH, which provides the final
copy of output both for sections and aggregates, does produce its own
paginated table of contents.) This same table of contents forms the skeleton
upon which the heirarchical aggregation tree is built up. Three copies
of this list are useful for this latter purpose - one as an untouched origi-
nal, one as a working sheet, and one as a basis for the final copy. A sam-
ple is provided in Appendix C.1 (see particularly top of p. C.3).

3.7 Submittal and Output from DATAREAD and INITPRT

We do not describe here the full details of submittal of data decks
to DATAREAD. This is left to the separate chapter on these programs. The
control cards carry information on header and code number format, question-
naire format (specifically number of questions on each questionnaire), and
overall descriptions, such as FALL 1971 and PHYSICS, FACULTY. All such
information must be incorporated into the control cards. It is imperative
that the interpretation of these control cards in the output of DATAREAD
be checked. Errors in these cards can lead to erroneous output.

A sample partial output of DATAREAD is shown in Appendix D.2. A
fuller description is provided in the DATAREAD chapter. For each
section the program lists each student's answer sheet data, together with
the code number the student entered (if any). The program alerts to any
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5. Duplicate this header card using the "DUP" button.

6. Type the next header card, starting at the code number (the "aster-
isk" will be punched automatically), and then proceding as in 4.

In this way two copies of each header card are prepared "effortlessly."
If convenient the complete pile of header cards should be read on a printer
:Ind checked for errors, but this is not essential.

3.6C Assembly of Data Deck*

One header card is placed in front of its corresponding deck of digitek
cards, the duplicate header is placed in another pile, the next header card
is inserted, followed by its digitek deck, etc. The order in which sections
must be assembled has been discussed above (Section 3.6A). One thus assem-
bles a data deck and a separate check of (duplicate) header cards. If a sec-
tion has no digitek cards, its header should still be inserted in the data
deck, followed immediately by the next header card.

When assembling the Digitek cards behind each header, it is very use-
ful to visually inspect the separated answer sheets which bore no code num-
ber and verify by written information on them that they indeed belong to
the section. [Recall instruction 2 to the Digitek operator, Section 3.5
above.] If any do not belong,it should not be too difficult to find the
corresponding Digitek cards from the separated card 6ack and remove them for
placement elsewhere as appropriate [remove both J and K cards if the ques-
tionnaire has more than 40 questions.] The totally unidentifiable answer
sheets and Digitek cards are considered to belong to the envelope where
found.

All the "verified" and unidentifiable cards are placed at the head of
the Digitek cards for that section, right after the header. The answer
sheets are left in the packet, so that they can later be read for comments.

At this point only one questionnaire at a time within one job should
be assembled into one subdata deck. These "subdecks" must each be preceded
by "control cards" describing the questionnaires to more detail. These are
explained in DATAREAD, ChLpter 4.

Such control cards also enable "overall" identifying information such
as "FALL 1971" or "PHYSICS, FACULTY" to be inserted into the record of each
section within one job.

A complete deck
*
for one job will then consist of:

overall control cards
control cards for questionnaire 1
header
Digitek cards
header

(CONT. on next page)

*As discussed in Appendix H.5.1 (p. H.54,it is possible to assemble and
process a partial data deck, and subsequently add on an additional data
deck. This (untested) feature could be useful if some sections are delayed
for any reason.

z.
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(cont.)

Digitek cards

control cards for questionnaire 2
header

1

Digitek cards

3.6D Use of Header Card Deck

This deck should be assembled as the complete data deck is assembled,
in the same order. It is useful to insert a few blank cards between each
questionnaire set and the next, and also at any other appropriate breaks
(e.g. to divide undergraduate from graduate, faculty from teaching assistants,
etc.).

This header card deck should then be printed (on full 120 character
paper) as many times as needed. It provides a "table of contents" for
the output of DATAREAD and INITPRT. (AGGFORM, which provides the final
copy of output both for sections and aggregates, does produce its own
paginated table of contents.) This same table of contents forms the skeleton
upon which the heirarchical aggregation tree is built up. Three copies
of this list are useful for this latter purpose - one as an untouched origi-
nal, one as a working sheet, and one as a basis for the final copy. A sam-
ple is provided in Appendix C.1 (see particularly top of p. C.3).

3.7 Submittal and Output from DATAREAD and INITPRT

We do not describe here the full details of submittal of data decks
to DATAREAD. This is left to the separate chapter on these programs. The
control cards carry information on header and code number format, question-
naire format (specifically number of questions DTI each questionnaire), and
overall descriptions, such as FALL 1971 and PHYSICS, FACULTY. All such
information must be incorporated into the control cards. It is imperative
that the interpretation of these control cards in the output of DATAREAD
be checked. Errors in these cards can lead to erroneous output.

A sample partial output of DATAREAD is shown in Appendix D.2. A
fuller description is provided in the DATAREAD chapter. For each
section the program lists each student's answer sheet data, together with
the code number the student entered (if any). The program alerts to any



discrepancy between the header code number and the entered code number by
a signal "ID CHECK". [Recall, Sections 3.6B and 3.4, that the header code

need not be the same as that originally entered on the packet -- though
usually it will be.] All such discrepancies should be considered as inci
cating possible misplaced an6uer sheets and Digitek cards. It is recommended

that wherever possible one go back to the answer sheets in the packets and
analyze all such discrepancies [excluding the obvious errors consisting of
student social security numbers!]

Other clues are available within the DATAREAD output, relating to the
number of questions on the questionnaire versus the number on the Digitek
cards. [The Digitek reader will read all answers up to a possible question
40 on card J, and all answers between questi 41 and a possible 80 on

card K. Of course card K is only punched if the Digitek operator has been
told to expect more than 40 answers. At present only questionnaire 5 pro
duces only card J, with, in principle, only 20 responses. DATAREAD only reads

the number of responses it expects to find, and alerts if the expected JJJJ...
or JKJKJK... sequence is broken.

Suppose by error some "misplaced" responses to questionnaire 5 (lab
section teaching assistant, 20 questions, only a J card) have been mixed
with "correct" responses for the same course, same teaching assistant, same
section but for questionnaire 4 (recitsection teaching assistant, 42 ques
tions, J and K cards). Since for example in Physics 121/122 the same
teaching assistant does handle lab and recitation, such a mixup can and has

occurred. Then DATAREAD will be expecting JKJK... and will find perhaps
JKJJKJJK.... It will alert to this error, Similarly it will alert if the

opposite mixup has occurred.

Another type of error that has occurred is the mixing up of responses
for different sections taught by the same teaching assistant. The ID CHECK
alert will give evidence of this.

DATAREAD also enables the header card to be checked, furthermore it
anticipates the possibility that by error no header card has been inserted
between two Digitek sections.

If for whatever reason cards have been found to be misplaced, the
relevant Digitek cards must be physically located in the data deck and moved

as appropriate. [Digitek cards are punched but not interpreted. However, since

the first 9 columns represent the code number, these 9 columns should be
identical for all cards in one section except for erroneous ones. Similarly,

the J/K code in the 12th column corresponds to the "number" 1 or the "number"
2 being punched (as well as an upper line that can be ignored). Hence it

is not too difficult to find erroneously placed cards.]

After one has verified and corrected the datadeck, one then is ready to
prepare an output tape from DATAREAD, and to obtain actual accumulated
questionnaire responie printed output, section by section, by use of INITPRT.



It is similar to those given in Appendix E.1. Recall this is only an in-
terim output, so that the format has not been edited for complete ease of
reading. (Alternatively one can obtain section printout using AGGFORM, cf Ch 4)

Notice that the program determines the number of students who abstain
but do fill in at least the code number. This number is estimated, not
from the responses to question 1, but from the minimum number, of "no
response E 111 indicated for of the questions. Generally it will agree
with the number of students leaving question 1 unmarked, i.e.'"response f"
but we have one documented case of a student who responded to other ques-
tions after his lack of response to question 1 indicated that he was abstain-
ing! [cf discussion in Section 4.4, p. 4.12]

All distributions refer to students who responded to the full question-
naire (though may have "not responded" to many individual questions). Thus
for any question the number of indicated "no response E f" is a true indica-
tion of the abstainers to that question. [Except for question 1, where one
-should also include the totally abstaining students.]

The program prints a warning if fewer than 702 of the "enrolled" stu-
dents respond to the full questionnaire. This figure is adjustable. It
plays a significant role in AGGFORM, and for this reason it is important
that enrolment figures be up to date and exclude those "taking an F."

One copy of the output from INITPRT is divided into sections and dis-
tributed, together with a copy of the relevant questionnaire, to each eval-
uated person, together with a request that he inform the PATS administrator
within one week of any apparent errors. After such errors have been cor-
rected, if necessary by rerunning DATAREAD and INITPRT and producing a cor-
rected output tape, this output tape (or alternatively punched cards cor-
responding to this tape) becomes the input for AGGFORM.

3.8Submittal and Output from AGGFORM

3.8A Aggregates

Once again we leave the full details of AGGFORM to a separate chapter.
That chapter describes in detail what aggregates are, how they are specified,
etc. Here we indicate guidelines that are followed, and present an actual
example of a specification of a heirarchy of aggregates. We first list
two of the special types of aggregate that arise.

a) team teaching combinations. Suppose two instructors X and Y have
team taught a single section A, and this section is later to be aggregated
with other sections B, C. Then one presumably has obtained separate "sec-
tion" responses A(X) and A(Y) in which the same students specifically eval-
uated either X or Y. It is possible to compute an equivalent combined aggre-
gate A(X +Y) in which the "average" response to X+Y appears. Symbolically

1 1
A(X41) = 2 A(X) + TA,(Y). This combination section A(X+Y) is then on a

* Sample memo is given in Appendix D.3, p. D6.
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more equal footing with B, C, etc., and is treated as an individual section
in subsequent aggregations.

b) complete descriptions (usually for teaching assistants). If a teach-
ing assistant teaches more than one section in a course, one always prepares
a complete description aggregate for that teaching assistant, being the
aggregate of all his sections.

All "combination" and "co4plete description" aggregates should always
be made. Which higher aggregates are made is a matter of choice. The exam-
ple given should indicate the type of choices involved.

In general, all other aggregates will combine at least three individual
sections. [To aggregate two sections U and V does not make it any "easier"
to compare U with'V, and the aggregate (U+V) will seem to have more "norma-
tive" value than is truly appropriate.]

Initial aggregates should be chosen to provide meaningful combinations
of "equivalent" or "peer group" sections. E.g., "all sections of course X,"
or "all first year physics major courses," etc. One is then likely to go
on to "higher level" aggregates, which contain within them previous aggre-
gates, e.g. "all first and second year physics major courses;" and then even
"all undergraduate physics major courses," and perhaps even higher.

3.03 Weightings, and Acceptance Criteria

In the chapter on AGGFORM,.the different methods of "weighting" the
various sections within an aggregate are described. Basically the only
ones used by PATS are:

a) P distribution - all included students weighted equally
b) Q distribution - all included sections weighted equally
c) R distribution - all included "components" weighted equally.

[usually a "component" corresponds to a complete description, typically a
teaching assistant].

When an aggregate is defined to include a section C, that section is in
fact only included in the computation, if the participation rate for that
section meets a (variable) level.* If the participation is below that level,
no input from X is actually included in the aggregate.*[An "override" fea-
ture is available to force the acceptance of designated sections.]

Even when certain sections in a defined aggregate do themselves meet
the participation level, test, the aggregate is only printed in the output
provided the number of accepted components is above a (variable) fraction
of the total number of constituents defined to be in the aggregate. Typical-
ly " components " are either sections or complete descriptions. Thus this
criterion applies when an R distribution is to computed over teaching assis-
tants, with respect to the fraction of teaching assistants with acceptable
complete descriptions. [Again an "override" is available.]

The purpose of these criteria (which are more fully described in the
chapter on AGGFORMt is to ensure that only unbiased data gets propagated
into aggregates. In submitting a list of desired aggregates, it is not

*In fact, even this does not guarantee inclusion, if the section is itself
part of a component of the aggregate. For then that component must pass a

separate participation criterion.

tSee Section 5.2g(p.5.3). Part I Section 2.5,(p.2.5) gives the fullest dis-
cussion of these points.
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necessary to consider such questions in advance, unless one is aware of
the need to use the override for some special cases. Generally on the first
submittal one will not put in such overrides. One can always go back and
resubmit with appropriate overrides.

3.8C Specification of A3gregates

In order to prepare all necessary instructions for AGGFORM, as described
in that Chapter, one must know which aggregates are to be comphted, each
such aggregate must be given a number, and each such aggregate must be
given a name or title which describes it adequately. It is also possible
to add "comments" to each aggregate, which are not part of the title, but
explain specific features.

Aggregates are printed out in the order in which they are numbered.
The numbering scheme need not use every integer in sequence. Hence, to
handle possible later insertions or errors, it is a good practice to number
aggregates by tens within a particular group, with larger gaps between
groups.

The easiest way to indicate the content of each aggregate is to draw
a heirarchical tree, using the header card deck printout (section 3.6 D).
In Appendix' C.1 we show such a sample heirarchical tree, and in Appendix
C.2 we give the corresponding list of names and comments. A careful
study of these appendices should make the task self-evident. [The meaning
of the numbers -.in parentheses is explained in section 3.8D.]

Notice of course the following restrictions:
a) aggregates can only be made within one "job",
b) within one job they can only be made within one questionnaire type.

It is therefore possible to use the same numbers for aggregates within
separate jobs [but this may lead to confusion]. Within one job all aggre-
gates must have different numbers. A possible scheme is to use 1000 - 1999
for questionnaire 1 aggregates, 2000 - 2999 for questionnaire 2, etc.

Let us now look at the heirarchical tree and headers in detail Appen-
dix C.1 (also see Appendix C.2) . On the first pages of the tree, there
is little that is not self-evident. Since each "section" represents a sepa-
rate faculty lecture group, only P and Q weightings are used. In general,
aggregates contain at least 3 sections, except for 3110, which corresponds
to a separate subsequence of courses.

On the second page of the tree, things become more complicated. Notice
first the use of comments when appropriate. Next, consider the 6000 se-
quence of aggregates. Course 429 is actually the same course as 621, so
that 429010162 is really the same section as 621010162,but contains responses
from different students. Aggregate 6010 puts these responses together, and
leads to a "complete description" of Martin. Unfortunately, it is counted
as two sections [AGGFORM as yet has no facility to add parts of one section

We urge the reader to study Part I Sections 2.4 & 2.5 (p2.2-2.6) to obtain a
full understanding of the effects of the various cut-off criteria. A "tech-
nical" point, and a "technical" solution, here had profound practical reper-
cussions which should be fully understood.
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and produce one section, but such a modification is fairly easy to program.]
Actually Martin, Zorn and Pechacek taught separate groups of students, and
each should be counted equally, and each as one section. Aggregate 6030
assembles these three sections into one. Rut since aggregate 6010 and 6020 are
each counted erroneously as 2 sections, Q weighting by "sections would be
incorrect. Hence one uses the complete P/Q/R weighting. The R weighting
treats aggregate 6010, aggregate 6020, and section 62101061 Zorn equally. A
"comment" is included in the "description" of Aggregate 6030 tp warn about
the incorrectness of the Q weighting.

Let us then turn to the 7000 series. In this case, as shown on the
"comments," sections are team taught. Hence one first makes.individual
combination sections, Aggregates 7000 - 7030 and 7100 - 7120. Each of these
count as one section. From these, one then makes course aggregates 7060
and 7160, in the regular way. Finally an aggregate over all such courses
is performed to obtain 7200. But one also wishes to obtain complete descrip-
tions of each professor. This is done on a separate tree with aggregates
7040, 7050, 7140 and 7150.

The above examples should be sufficient to indicate the types of flex-
ibility available. Each aggregate is given a title, and one may add to
this title "comment cards" with full explanations of any irregularities, etc.
Some such comments are shown in Appendix C.2.

3.8D AGGFORM Output and Distribution

AGGFORM can produce four separate outputs for a given job
a) All individual sections
b) All aggregates
c) Multiple copies of aggregates (MULTIPLEMANIA)
d) All complete descriptions.

Each is provided with a table of contents, and each may be printed out as
often as is desired. [Samples of (a) and (b) are given in Appendices E.1 and E.2.]

Actually there are many more possible selections such as "all aggregates
within an aggregate number interval." These are explained in the AGGFORM
Chapter.

Presumably (a) and (b) are self explanatory. Output (d) is not par-
ticularly used by PATS, and hence is explained in.the chapter on AGGFORM.
Multiplemania contains multiple copies of aggregates, according to auy
desired scheme, which however must be specified when the aggregates are
first defined and formed. The usual scheme is determined from the heirar-
chical tree, in such a way that one copy of Multiplemania provides the con-
tents of a "complete heirarchy." This concept is most readily understood
if one refers to the heirarchical tree in Appendix C.1.

Aggregate 2000 is of immediate interest to three people, who however
are also interested in Aggregate 2040. Aggregate 2040 is of interest to
13 people. A complete heirarchy produces enough (varying) copies of each
aggregate so that each person can receive one copy of each of the aggregates
in which he appears. [Notice that "higher" aggregates such as 3250 need to
be produced in many more copies than do lower level aggregates, such as 3000.]



3.18

It is clear that the heirarchical tree contains within itself the information
needed to determine the number of copies needed. Nonetheless, in setting
up the control cards for AGGFORM, one must specify this number explicitly.
The easiest way is as we have done on the List of Aggregate Titles'Appendix
C.2. The number in parentheses is the number of total copies of each
aggregate that is required. Generally (but contrast 6010) this equals the
number of original sections involved, and is cumulative. Thus since (Aggre-
gate 3260)" = "(Aggregate 3120) + (Aggregate 3250), a similar equation applied
for the number of copies needed.

Having put such effort into computing all the output of PATS, it is es-
sential to squeeze the fruit fully and distribute the output for maximum
accessibility, ease of comparison, and 7goi37155.5) impact. Within one job,
each of "all sections" and "all aggregates" can easily run to 200 - 300
pages, and hence they should be put in suitable covers.

The full distribution used by PATS is given in Appendix G.1.
In each case, a covering memo (Appendix G.2), and a copy of the appro-
priate questionnaire or questionnaires is also distributed (do not expect
people to keep these from the INITPRT distribution).

The distribution under "A" is self-explanatory. Within one job, one
copy of (a) all sections, plus one copy of (b) all aggregates, produces
one copy of A.

To make one distribution under B (e.g. to the individual) one copy
of "a," and one copy of "c" is needed. Each of "a" and "c" must be hand
separated and sorted - BUT THE EFFORT IS WORTHWHILE. The tables of contents
of (a) and (c) together with the first pages of each aggregate, give assis-
tance in performing the sorting. Each individual receives copies of all
data in which he features as a component.

The distribution under C may be explained by referring to the table of
aggregates,Appendix C. There is a course subcommittee whose juris-
diction is all courses within aggregate 3070, and another subcommittee whose
jurisdiction is all courses within aggregate 3080. There is also a committee
whose jurisdiction is defined by aggregate 3100, which includes both 3070
and 3080. Each committee or subcommittee receives one copy of each section
or aggregate within its jurisdiction, plus one copy of each aggregate in
which any of the components comes within its jurisdiction.

The distribution under D is similar to C, except that one replaces
"committee or subcommittee" by "faculty member."

Within physici, we find that a complete distribution under C and D
requires

all sections, faculty 2 copies
all sections, teaching assistants 2 copies
all aggregates, faculty 1 copy
all aggregates, teaching assistants 1 copy
multiplemania, faculty 1 copy
multiplemania, teaching assistants 1 copy
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output. [This may not always work

may assign different numbers of
be thought through in advance of

It should be remarked that the major part of the actual CPU computing
time is spent on assembling the various print files; more than: in actually
computing the aggregates themselves. To assemble a large Multiplemania
may take 10 - 15 minutes, and require 500 or 750 tracks (i.e. It will over-
flow on a regular size FASTRAND file). Subsequent "printed" copies of
Multiplemania use no CPU time, since they are "SYMMED" out, but tie up the
CSC Printers. (Multiplemania can "easily",exceed 1000 pages and lead to
an 8 inch stack of paper.) Thus, thought should be given to the necessity
for Multiplemania, and to the number of copies of aggregates it should
contain. Possible economy measures include:

a) Let Multiplemania contain one less than the number of copies of
each aggregate needed, and supplement it by use of one copy of "all aggre-
gates." This "solution" makes the final collation and distribution slightly
more complicated.

b) Arrange that each instructor receive copies of only the two or three
"lowest" aggregates in which he appears. (These will be the ones closest
to representing his peer group.) Refer instructor to the public display
of "all aggregates" for higher aggregates. This "solution" is the most sat-
isfactory and efficatious, since very "high" aggregates (e.g. all under-
graduate major and graduate courses) are somewhat meaningless, yet are the
ones that consume the greatest CPU and printing time in assembling Multiple-
mania, since they contain so many instructors and hence "need" to appear
so many times.

c) Only assemble and.print one copy each of "all sections" and "all
aggregates." Obtain all other needs by use of a reducing Xerox. Alterna-
tively use Xerox to prepare all needs for distribution to individuals
(Multiplemania) but print as many copies as needed for permanent records of
"all sections" and "all aggregates."

3.9 Suggested Improvements

As stated before, this report describes the present form of PATS. In

the light of the two large implementations of Spring and Fall 1971, various
possible improvements have suggested themselves. These are described in
Appendix J. In some cases their full significance will only become
clear after a reading of the chapter on AGGFORM.

3.10 Optimal Timetable of Operations

The description of PATS which has been given here followed a logical
temporal sequence. However, in order to expedite final output, it is pos-
sible to prepare various stages in advance. In particular, we believe that
every effort should be made to distribute the aggregate results at the same
time as the individual section results. For this reason, we strongly recom-
mend that the following stages in PATS be performed prior to the actual issue
of the questionnaires to the students:
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1. Preparation of one set of Header Cards,but with enrolment
left blank. (cf. Section 3.6B)

2. Preparation of control cards for DATAREAD and INITPRT.(cf. Chap. 4)
3. Preparation of aggregation tree and titles (cf Section 3.8C)
4. Preparation of all control cards for all executions of

AGGFORM. (cf. Chap. 5)

The reader may object that since the enrolment figures (which are cer-
tain to change) must still be added to the header cards, that some other
facts about some sections are likely to change, that some comments may need
to be added, and that some other unforeseen complications may arise, all
the above effort is wasted. But this is not true, since such changes can
be anticipated and hence allowed for.

Actually, one can use the header card deck (with no digitek cards) as
a "trial" data deck, and use DATAREAD and INITPRT to produce a trial con-
densed data tape. This tape can then be used as input for AGGFORM, and
hence one can test the control card decks for AGGFORM before having any
questionnaire data. 'In this way one can Check in advance whether each aggre-
gate is indeed made up of the correct constituents. As previously stated,
one is nearly certain to find errors, which can hence be corrected in ad-
vance. This debugging can save much time later when actually executing
AGGFORM. Furthermore preparation of all the control cards in advance will
save much time when actual data exists.

When the actual data is received (i.e. packets, and then the digitek
cards), one can then complete and update the header cards, by duplicating
them at a keypunch while inserting alterations and enrolments as appropriate,
or alternatively one can simply prepare two new healer card decks. One
can also modify the AGGFORM control cards as necessary at this time; but only
a few control cards are likely to need any changes. (We remark that a
skilled programmer can actually put the AGGFORM control cards on file in the
1108, and update them by editing via TELETYPE.)

Thus by performing as many stages as possible in advance, one can greatly
expedite the time at which final AGGFORM output is available. [Note that
this idea has not actually been put to the test!)

3.11 Conclusion

This completes the. overall detailed description of PATS. The remaining
chapters are rather more technical, and deal with submittal of actual runs
under DATAREAD, INITPRT and AGGFORM. They are intended for the person or
persons actually submitting runs to the computer, and presume some general
computing experience.

1

I.
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CHAPTER 4. INITIAL COMPUTER PROCESSING - DATAREAD AND INITPRT

4.1 General Introduction & Outline of Chapter.

This chapter consists of four sections. The first provides a general
overview of DATAREAD and INITPRT. Section 4.2 discusses some of the functions
performed by DATAREAD. Section 4.3 (together with related appendices) is
a detailed operating mannual for the program - DATAREAD. It nesld only be

read by the person actually handling the computer runs of DATAREAD and
INITPRT. It is highly "technical", and need not concern the gener41 PATS
administrator. Finally section 4.4 discusses a minor difficulty concerning
students who abstain.

Let us
s
expand somewhat on these various topics. We discuss the general

nature of the functions performed by the program DATAREAD, since such functions
must form an integral part of say.such computerized survey procedure . Then
in section 4.3 we describe the actual program DATAREAD in more detail, in
particular discussing the control cards and instructions for executing DATAREAD.
This description (and the program itself) have deliberately been written in
a very general way, more general than is needed for the present version of
PATS. This generality makes the description somewhat harder to follow, but
enables the program to handle rather considerable changes in the PATS pro-
cedure. In fact the write up is deliberately written as a completely self-

contained document, and does not refer specifically to PATS. The write up
can be more readily understood if one makes specific reference to the actual
PATS-DATAREAD examples given in Appendix D.1 (which refers to questionnaire 2).

Versions of DATAREAD exist for both the IBM 360 and the UNIVAC 1108. If

one uses the UNIVAC 1108 computer, there is then no need to use the program
INITPRT. This is because the output tape of DATAREAD can be used directly
as input for AGGFORM, which itself will produce printed output for all
individual input sections (if necessary, one can run AGGFORM1 without creation
of any aggregates in order to tbtain this rapidly). Since PATS is presently
run at all stages on the UNIVAC 1108, it follows that the program INITPRT
is superfluous. Hence this report does not address itself further to operating

detail's for INITPRT.*

Let us return to our main concern, the program DATAREAD. Appendix D.1
presents a sample listing of control cards a) directly as input in the run deck,
b) as "directly" printed out with only minor format changes, and c) as inter-
preted by the program. In any actual run, it is essential that the "inter-
pretation" be checked against the actual questionnaire format, for each ques-

tionnaire. For an error in such a control card can be made quite easily, and
would lead to erroneous output for all sections! Such a check should be made

by the overall PATS administrator, and is really quite straightforward. (As

can be seen from Appendix D.l.c, the "interpretations" as printed out are
reasonably self-explanatory, and hence can be checked without any knowledge
of the control card structure.)

Appendix D.2.a (page D4) shows a part of a sample section DATAREAD
printout. It commences with descriptive information taken from the header for
that section, then lista the "contents" of each student answer sheet. It

*When PATS KW 64hAt imptemented, both VATAREAV and INITPRT were nun on
an IBM 360. It 46 Lon that hi4torticat Ataaon that teimence4 have been made to
INITPRT in th44 tepota. But at th44 time INITPRT L being Wowed to die.

4.1
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"reads" the contents by using the interpretation information already referred
to above, to select certain columns from those on the Digitek card deck. Each
student is referred to as a "data set". For each student there is the ID
number he entered, followed by a listing of the entries in "each" columl of
the answer sheet (but again as interpreted from selected columns of the Digitek
cards). A blank means no entry was made and 0,1,2,3,4 correspond to (a) (b)
(c) (d) (e) respectively.

In the right hand margin of this DATAREAD printout, one sees "ID check"
at each data set, since the student-entered ID disagrees with the header ID.
Similarly one can get other warnings referring to the sequence of Digitek
cards (cf also section 3.7, p. 3.12). Clearly all such warnings must be
followed up and dealt with as discussed in section 3.7 (p.3.12) before mak-
ing the final DATAREAD run. There is no need to "correct" misentered ID
numbers if one is "reasonably" sure that the Digitek cards are indeed in the
correct sections; on the other hand, all "sequence" errors must be corrected
completely before the final run. Any such errors can always be corrected by
comparison with the original answer sheets.

In fact, it is possible to "cheat" a little here. As long as the correct
sequence is followed, e.g. JKJKJK..., and each member of a JK pair has the
same ID number, there is really no need to ensure that the J and K cards be-
long to the same answer sheet, provided both have entries. This is because
all later programs only look at "summed" responses. [On the other hand, if it
is anticipated that "correlation" studies of student responses will be made
using the Digitek decks at some future time, this shortcut is not allowed.]

At the same time that DATAREAD reads the input Digitek deck, it tabulates
the responses for each section, question by question, by summing the number of
students who made each response (a) (b) (c) (d), (e) or "blank". These summed
distributions of responses are put onto the output file of DATAREAD, (usually
on magnetic tape). Appendix D.2.b (p.D.5) shows the format of one such sec-
tion of the output file. (The whole file is in regular FORTRAN file format,
with no "marks" or other divisions between sections.)

The output file of DATAREAD becomes the input for INITPRT, and also
(independently) for AGGFORM. INITPRT printout looks similar to individual
section AGGFORM printout (cf Appendix E.1) and hence we do not show a sample.

As discussed at the end of section 3.7 (p. 3.14), one copy of the print-
out of the individual sections is distributed to individual instructors, to-
gether with a cover memo, .a sample of which is given in Appendix D.3, p. D6.
One should either distribute complete section information together with a
questionnaire (and request that these be kept for future reference) or simply
distribute the first "descriptive" _page of the section printout. The latter
procedure has the advantage that final section data, i.e. the actual response
distributions, can be issued simultaneously with the relevant aggregate dis-
tributions, which provides maximum "normative" and psychological impact--the
disadvantage is that if an error has crept into the Digitek processing or
elsewhere, it may not be spotted until the full section data are distributed.
[Naturally the cautious PATS administrator will do some spot checks "by hand"
using the original answer sheets, preferably for each questionnaire!]

1
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This completes the overview of the main parts of Chapter 4 and related

appendices. In section 4.4 we briefly discuss a minor technical point about
how PATS presently (somewhat unsatisfactorily) estimates the number of stu-

dents who abstain from responding to the questionnaire.

The next topic to be discussed is the program AGGFORH, which forms the

content of Chapter 5.

4.2 Some Operative Functions Performed by the Program DATAREAD.

PAtS uses header cards as described in Chapter 3 to divide up the
digitek data cards into the basic sections. These headers carry the sec-
tion ID code numbers, as well as detailed information concerning each sec-
tion (e.g. instructor's name, enrolment, etc.) (see section 3.6, pages
3.7-3.12). Thus, each header card serves three independent purposes:

a) It indicates a division of the digitek cards into a single
section. We refer to this as the dividing function.

b) It provides an ID code number for that section.
c) It carries amplifying identification information which inter-

prets the ID code number. We refer to this as "directory" information.

These three functions could well be performed in different ways. In

particular, the directory information could instead be "inputted" in a
separate part of the data handling, by actually preparing and reading in
to the computer such a directory. (With computerized preregistration, the
registrar should be able to assist in providing punched directory cards
automatically.)

The dividing function could actually be handled in one of several ways:

. i) as at present in PATS. The header cards define sections, and
carry the ID numbers to be associated with the sections (with the option of
also carrying directory information, if desired),

ii) by using divider cards which are all identical, but carry no
ID number or directory information (e.g. simply an "asterisk" in column 1), or

iii) by using no divider cards at all, but using the computer to sort
the digitek cards into sections.

In cases (ii) and (iii) the ID numbers on the digitek cards would be used
by the computer to determine the appropriate sections and ID numbers.

The reader may well object that one knows that students make errors
in entering the ID numbers. However, one can program to allow for this.
The DATAREAD program has the flexibility to operate under options -(ii) and
(iii) above. The programming assumes that student errors will not occur
systematically. Thue under option (iii), DATAREAD sorts and looks for pat-
terns, and is able to group data cards into sections. Specifically, let
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individual letters a, b, c... represent the ID numbers as entered by stu-
dents (with A representing a "blank" number). A sequence

abaacAaaldddebddAdlfgggg...

would be divided by the DATAREAD program as indicated by the vertical lines.
It is probable that "f" was a misentered "d" or "g." The computer output
provides the operator sufficient information so that he can then decide
how f should be handled. The program run in this mode will surely be run
in several passes. (Even with header cards present, one does move digitek
cards to different sections, and make other corrections, so that more than
one pass is made.)

As presently written DATAREAD can be run either as in PATS option (i),
under scheme (iii), or even under a "mix" of options (i) and (iii). [It
could also be modified to operate under scheme (ii).] This flexibility is
what "requires" the program description to be rather general. (However,
reference to appendices Dl and D2 should clarify the description.) In the
"general description" in the following section, one sees (in the second
paragraph) that the program sorts (or divides) by the ID number on the
digitek data cards automatically, with divider (or header) cards being op-
tional. Hence also the specific contents of the header cards are optional.
The program as presently written can be run so that sorting is done purely
en the basis of the headers; or (with no headers in the deck) purely on
the basis of the digitek card ID's; or primarily by the program on the basis
of the digitek card ID's, with header cards overriding and ffoorccinj new sec-
tions when such headers are found. The sample decks have tne appropriate
for sorting purely by headers.

Besides these specialized functions, DATAREAD automatically performs the
basic functions of:

a) determining the number of student answer sheets fOf each section
(thus these do not need to be hand counted),

b) determining the summed distributions of answers to each question,

c) printing a "listing" of each student's responses, together with
some automatic checks, for validation purposes,

d) preparing an output file which contains all the summed distribu-
tions.



4.3 The Technical Description of the Program DATAREAD

University of Maryland Cyclotron Laboratory

DIGITEK CARD PROCESSING PROGRAM

4.5

GENERAL DE3CRIPTION action 4houtd be laud in conjunction with the umpte
PATS xun deck given in Appendix V.1.

This program was developed as a means to tabulate responsIs to questionnaires
processed by a Digitek optical page reader which produces punpled card output. The
program considers each set of responses as a unit of data (data set) which is
verified for consistency of content and format. Data sets haying like content are
grouped together, excluding rejects, into sections, and then the individual
responses are summed within each section to form an output file of reduced
dimensions.

Although sorting by content is performed automatically, dividers (header cards)may be manually inserted within the input file to force section groupings and
provide descriptive information. Sorting may be performed entirely by the header
cards, entirely by the program, or primarily by the program with headers overriding.

A large measure of flexibility is provided by run-time specification of the
header and data card formats and header content; the program is insensitive to such
things as number of forms'being processed, programming of Digitek machine, number of
responses in a questionnaire, etc. Information of this type which is provided by
the user is, whenever pertinent, passed on to the output file. Thus the latter
becomes self-descriptive, i.e., subsequent users of the output file who are aware of
its format (which is invariant) may access information without re-specifying any
Input variables.

elms SSSSSS
INPUT Ft LE (Thin deaenibt4 the eomptete input data deck ptevieusty dLecukhed in Section 3.6C,p3.11)*

Input to the program may be logically separated into two parts:

(A) data cards (as produced by Digitek) and headers (optional), inserted manually
Into the data deck; and

(B) program descriptor and command cards, which describe the input and perform
simple control functions.

Al) data cards: (the fligitek wads - e6. await 3.5,*pakticanaty p. 3.74*
The content of thdata cards is fixed, as follows:

1. identificatiod field- (muenttyAlle gut 9 wham)
0-12 characters.(the limit is arbitrary and can be easily changed in the
program) located contiguously anywhere on the card .

The ID fields useful in providing coded information that is unique to
each section but common to the data sets within a section; it provides
the basis for section groupings in the absence of header cards.

2. Questionnaire identifier- (pvtemuttlyAt tthootumn)
1-6 characters located contiguously anywhere on the card to identify the
questionnaire; may be part of the ID

3. Sequence field (pteAently a 3 at K the 124 cotton)
a single character, located anywhere on the card

4. Data field - (pteeently 4tAtta at the 13th cotummt
a contiguoubi S string of characters of any length fr om the set(0,1,2,3,4,ank). The character set is that used by the Digitek to
represent six possible responses to items on the questionnale, and can
be easily changed in the program.

AU barites cn .italic type AtitA epeei.iicatty to PATS, and do sot pvtt olf the g.,./ aL pfumaym
deeeeiption.
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A data set may contain 1-5 cards, each possessing all of the a5ove
fields. The length, content, and position of the ID field should be constant
within a data set. Normally each card will have a unique sequence character,
which may appear in any position. The data field on each card rily I'-ve a
different length and position, but the total number of data characters is

limited to 99. (This may be easily changed in the program).

(A2) header cards: sc6 zection 3.68 and .table 3.3, p 3.9)

the content of the Pleader cards is variable, and may containthe following:

1. Recognition character - (:when-Ulf an ototak *)

a single character, specified by a program command card (see below) which
is used to distinguish among header, data, and command cards; must be
present in the first position on the card.

2. Identification field- (ptesentey eggAmnA 2-10)

optional; same as data card: The header ID will override subsequent data
ID's.

3. Questionnaire identifier- (pnesently cotomn 9)

optional; same as data card

4. Size field - (th "entoZment" pteaentey caunna 76-78)
optional 3 digit number to indicate the number of possible respondents to
the questionnaire, located anywhere on the card, but with the digits
right justified within the field

5. Optional fields - (101te6entey the inztauctettia name, and "commie)
up to 5 additional fields containing general information to be inserted
into the output file, and located anywhere on the card

With the exception of the optional fields, all header cards should he
consistent regarding which information is present.

(B) gpmmand and descriptor cards (c6 Appendix 1).1 ion an actuat PATS exampte)
The primary, purpose of descriptor cards is to describe the format of the data
and header cards. Command cards are used to indicate the presence of
specific descriptor cards (e.g. "HEADER" command), to signal the program to

take some action (e.g. "START" command), or to set a parameter value within
the program (e.g. "UNIT" command). The format of the command cards
themselves is fixed, as follows:

(1) recognition character (co1.1)
(2) 6-character label (col.2 -7)

(3) three 2-digit numbers (co1.8-9,10-11,12-13)
PO one blank (co1.14)
(5) 24-character identifier (co1.15-38)

Since the meaning of each field varies according to command type, and the
number of different types is small, each type is described separately below.
Upper case is used to indicate that a name is to be punched on the card
exactly as it appears in the example. The vertical lines are used as field
delimiters.

11 Header command and associated &set-Triter cards

The first card is:
col.1 8 15

ISIHEADERI I I II

The first character on the first card encountered by the program defines
the recognition character for all subsequent command cards; a dollar sign is
used for illustrative purposes. The header command contains only a label
field, and indicates that all subsequent cards up to the next command card
will describe header information. (The doteanAign.a abed in the actuat examteAl

The set of descriptor cards following the header command card is used to
establish two specific header fields and a variable number of general header
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fields. All fields have associated with them a 24-character identifier which
is supplied in columns 15-38 of each card. The program recognizes the
identifiers "SIZE" and "ID" as being special cases. (The order intAlich these desc-
riptors are listed is immaterial.)

CoSize 1 8 15
Descriptor card: This has the fonform:

1.

1*I I ImmInnl ISIZE 1

The "SIZE" descriptor card specifies a 3-digit field on the header cards
from columns mm to nn as previously described. In addition, a non-blank
character in column 1 defines the recognition character for all header cards
in the data; this character (an asterisk is used here as an example) is also
present on all subsequent descriptor cards which pertain to header format.

ID Descriptor cards: A set of themwiLl have the form:

col .1 8 15
* Imm nnl ID

Imm nnl subl
Imm nnl sub2
Imm nnl sub3
Imm nnl sub4
Imm nnl sub5

The "ID" descr ptor card specifies the var able length field on the
header cards from columns mm to nn as previous y described. From 0-5 cards
having a blank recognition character follow this card to establish subfields
within the ID, designated by the names in the identifier field (subl,
sub5 in the above example). The specifications for these subfields (mm to
nn) refer to relative positions within the ID.

General Field Cards: These are used to locate the optional fields; and can also be used to

gqut.
special information into each record. (In PATS AL!. iA wed 6mt4Ite date and subclass)

.1

1'1 I Imminnl 'name
1

The general header fields are specified by 0-5 descriptor cards following
the last ID descriptor card (if present). Each card sets uo a variable
'length field on the header card in columns mm to nn which is assigned the
name given in the indentifier field.

2. Data command and associated descriptor cards

icrrol.iirst card is:
15

ISIDATA I I I I I 1

The DATA command contains only a label field. Two types of descriptor
cards follow the DATA command to specify the exact format of information on
the Digitek cards. Each type is recognized by its identifier, which must be
"ID" or "SEQUENCE" as illustrated:

ID Card: This has the form:

col.1 8 15

I I I ImmInnl

This specifies thaithe ID is found in columns mm to nn on the Digitek
cards. (It is assumed that any ID subfields are specified with the ID
descriptor card that follows the HEADER command card.)

Sequence Cards: These vary free: questionnaire to questionnaire, and have the form:

col .1 8 15
1 c I 1111mmInn1 (SEQUENCE

Each "SEQUENCE" card contains a sequence character, c, which the program
will expect to find in column 11 on the corresponding Digitek card, along
with the data in columns mm to nn. There must be as many sequence descriptor
cards as there are Digitek data cards per data set.
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4. Unit command card

This card has the form:
col.1 8 15

ISIUNIT Inn, I I Iname

4.8

escriptor cards. This refers to the questicr.hairc r.....
by the numbeita I thAough 7). The first card is:

1

1 supply a 1-6 character name for the

lowed by descriptor cards to indicate the
data cards, respectively, as shown:

I

The UNIT command is an optional device to respecify the assignment of I/O
units used by the program. "nn" is a FORTRAN logical unit number, and "name"
represents its corresponding function. Default values are preset to the
following which are appropriate for the IBM 361:72, the Univac 1108 one rust set PUNCH
at the value 01, but the other default values are also appropriate for the 1108.)

name value function
----
CARD 05 card input file
PUNCH 07 output file* (01 for 1108!)
PRINT 06 printed output
SCRATCH 03 intermediate storage unit

5. Start command card
'ibis card has the form:
cul.1 8 15

ISISTART I I I I I 1

The function of the START command is to mark the end of the set of
command cards, and signal the program to begin processing data cards.

6. End command card

co 1.s 1
card has tile form:

o 15

ISIEND 111 II 1

The END command marks the end of data card input for a given
questionnaire, and signals the program to expect the next card to be a
command card. The START and END commands serve as delimiters for the data
cards associated with a single questionnaire. When multiple questionnaires
are processed within a single job, fields may be re-specified by command
cards located after the END command.

7. Stop command card

Thi
1

s card has tir form:
col . 15

ISISTOP III If I

When an END command is followed by a STOP command card, the program will
terminate operation.

'Punch netie.ta to the output bite (cip4.9), and AA in crud .anage iolunat. Howevet thi..6

output Site. may be matized eitheiL on .tape, on on a FASTRAND 4.ile, on physically as punched
coAds. Each o6 these optionz iz iteustrutted in App D.1.a ion .the 1108.
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OUTPUT F I LE (Th.i6 de,saibes the go/vitae og the "output bite." porn DATAREAD, whith cs used as the
input ion. AGGFORN. White nonmatty witi-tten on tape, i t may be on =Ads, and at Wayd
hea Mid image Avonat.)

In addition to printed output, the program will produce output in punched card

format use subsequent programs. The description below is intended to
SUPPlY information that will enable the nrogrammer to utilize this output.

The output file consists of a variable number of data sections for each
questionnaire. Output for each section is in two parts: descriptive information,
followed by the data. The data itself is simply the sum of all the individual

responses of data sets within the section. Both parts are variable length and
format, but the logical record size is always 80 characters (card image).

In accessing the file, it is necessary to utilize information provided in fixed
format fields to determine the length and format of other information. This allows
for a variable amount of information and an optimal data format.

The first card in a section consists of the following:

1) SIZE- (i.e. the "ennotmenti
3 digit number equal to the value of the size field on the header card; if

there is no header card or this field is not specified, then the value is
zero.

2) NSETS- (i.e. the ntanbut og "IteApondents", including abatainen.4.)

3 digits giving the number of data sets represented in this section.

3) NQUEST- (i.e. the numbeg ob questions on the relevant que4tionnaim.)
2 digits giving the number of questions in the data.

4) L-
2 digits specifying the number of variable dimensions in 5) below. Maximum
is 24.

5) 01,02,...,D1-
variable list of dimensions giving the number of characters in each variable
length field toy follow.

The remaining cards preceeding the data contain pairs of fields, each having a

label followed by its information content. There is a fixed order of occurance, and
the first four fields are always the same type. The first field is given the label
"QUESTIONNAIRE ", and its pair contains the 6-character identifier supplied on the
form command card. The third field contains "ID", and the fourth, the ID of the
section; or if no ID field was specified by.command cards, then this field is filled
with asterisks.

If ID subfields were specified, they will appear next, in pairs of label

content, followed by the variable fields from the header card if any.

Starting with the first position on the first card, the pairs of fields are
located adjacent to each other until the length of a pair, added to the position of
the previous pair would equal or exceed the 80-character limit. In the former case,

the pair is simply located on the card, and the next pair if any will begin a new
output card. If the latter occurs, then the pair is located at the start of a new
card; thus the fields never cross a card image boundary. Output of variable fields
is terminated when the list of dimensions has been exhausted; output of section data
begins with the next card.

The data output for a section may be in one of three possible formats, depending
on the number of data sets included:

NSETS=0, no data output
001SETS<10, 13 groups of six 1-digit numbers per card
gOISETS<100, 6 groups of six 2-digit numbers per card
94(NSETS(1000, 4 groups of six 3-digit numbers per card

The six positions within a group represent the six possible responses to a given
question on the questionnaire form. Each of the six digits gives the frequency with
which that response was made for 01 data sets in the section. Summing the six
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digits within any group will produce the value of NSETS.

man= ZZZZZ

OPERATION
:ms=s====

The program expects an input file as described in the section above. Multiple
questionnaires may be processed in a single run by following the END command card
for the first questionnaire by only those command cards necessary to specify
parameters which differ in the next questionnaire. (zee exampte kn App. D.1.a.)

If the first card after the START command for a given questionnaire is
recognized as a header, then the program will expect all sections to be delimited by
header cards, and no automatic sorting by ID fields will be performed': Furthermore,
the ID in the header will override ID's on all data sets up to the next header cards
When a header card is followed by another header card or an END command, it will
define a null section, i.e., the descriptive information on the header will be
transmitted to the output file, but without accompanying data.

In order for sorting to be performed by the program, the first card following
the START command must be a valid data card containing an ID. In the absence of
header cards, data sets will be grouped according to ID, with extraneous invalid
ID's embedded within a group being overridden; the program will thus attempt to
tolerate "bad" ID's in the presence of a series of consistent ones.

The less consistent the ID's are, the more groupings will occur, with the "worst
case" being all data sets grouped into separate sections. This will happen even if
some of them have identical ID's if they are not contiguous, as the program will not
remember back past a small number of groupings.

If a header card interrupts sorting, then all previous data sets are immediately
grouped, and he ID on the header card will establish a group which will include at
least the next data set.

'The intended use of this program is as a multiple pass operation. The first
passtes) are used to sort the Digitek cards into section nd indicate discrepancies
in the data, and no output file Is produced. After repairingriang bad data and forcing
correct groupings via header cards, a final pass is made to produce an output file
for subsequent processing.

IMPORTANT - The PATS uzek 4hou2d ateso /Lead the next zubzection on p. 4.11.

IMPLEMENTATION

The program consists entirely of code compatable with IBM FORTRAN IV level G,
and is run on a SYSTEM 360/44. A slightly modified version is available using
UNIVAC 1108 FORTRAN V; in general, the code is machine independent.

INQUIRIES

Further information is obtainable from the following source:

Computer Systems Staff
University of Maryland Cyclotron Laboratory
Department of Physics and Astronomy
College Park, Maryland 20742

Titi.s La the mode in which PATS opeute4.



4.11

4.3.1 Further remarks on operation of the Program DATAREAD

Section 4.3, together with the sample run deck in Appendix D.1, should
provide enough information for operation of DATAREAD. However the following

points are worth mentioning.

a) Output file. If the UNIVAC 1108 is being used for DATAREAD the most
sensible procedure is to produce the output file directly on tape. Alternatively
the output can be punched as cards, or stored as a file on FASTRAND. The imple-
mentation of any of these choices is shown in Appendix D.1. DATAREAD is likely
to be run several times before all data errors are corrected; only after that
will the output file be "useful". It is then used to produce an initial
printing for distribution of all sections using AGGFORM1 (cf. Appendix F.1).
Only then will certain "header" information errors be "discovered", e.g. wrong,
enrollment or instructor's name. These are most readily corrected using the
1108 text editor on the previous output file - rather than by rerunning all of
DATAREAD with corrected headers. To use the text editor the output file must
be on FASTRAND - but it can readily be copied from tape at that time. Recall
that a charge for permanant storage on FASTRAND is levied by the C.S.C.

b) The unit command cards (p 4.8 item 4). These show the historical
origin of the program are being written for the IBM 360, in that "default"
values correspond to that computer. A little thought will show that on the 1108
if one wants the output file on tape or on a FASTRAND file, one can be somewhat
cleverer than shown in Appendix D.la. For one can use the internally set

default value of unit 07 for this file, and use @USE 7,PUNCHTAPE or @USE 7,PTDATA
without any unit card. However the listings in the appendix are more straight-

forward conceptually. [See also section 5.12, p 5.23].

c) Program access (cf. Section 5.14, p 5.26). The program DATAREAD will
normally be kept on a permanent tape. Appendix D.la shows how one would read
the program off the tape (tape number P1361 say, in 8C9 format) and make it
available for execution.

0 Tape saver card. If one puts the output file on tape, and uses a
SAVER tape - then it is essential to supply a tape save card when submitting
the run!
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4.4 A Technical Point on "Abstainers", Also on "Enrollment".

There is one minor technical problem that should be mentioned at this
point. As can be seen from Appendix E.1, AGGFORM (and also INITPRT) attempt
to determine both the number of students who "completed" the questionnaire,
and the number who abstained (but participated to the extent of "rendering"
an abstention; both of these to be distinguished from the number of students
not participating at all (primarily those not present, but perhaps including
some students who left the classroom when they saw what was about to befall
them!).

It had been hoped that the count of abstainers could be obtained directly
from the questionnaire responses to question 1 (cf p. A1.2), but we have many
cases (one being fully documented) of a student leaving question 1 blank (i.e
indicating he wished to abstain) and then proceeding to fill in the remainder
of the answer sheet! Presumably there will always be some students who in-
sist on being perverse (but hopefully the large majority of students are
basically willing to cooperate). As can be seen from the instructions to the
students (p. A1.1), an abstainer is requested to fill in the section ID num-
ber, and leave everything else blank. As presently written, the program
DATAREAD does not initially select out such "blank" student data sets to
determine the number of abstainers. All student answer sheets which are pro-
cessed into properly sequenced Digitek cards are included in the summed dis-
tributions and remain part of both the input and output files of DATAREAD.

The programs INITPRT and AGGFORM each estimate the number of abstainers
are being given by the minimum number of "blank" responses to any of the
questions on the questionnaire, for the summed set of answer sheets within
one section. They then subtract this number of "estimated abstainers" from
the number of "blank" responses to a,given question to obtain the "corrected"
number of such "blank" responses made to that question by non-total abstainers.

A11 printed distributions are given with respect to the number of students
estimated to be fully participating. Further AGGFORM actually alters the out-
put file records for individual sections from the values inputted, so that
the output file actually shows the "corrected" number of blank responses to a
given question. [This is done in the part of AGGFORM1 which is called TAPESR.]

A similar "adjustment" is made in the printout, but not in the AGGFORM
output file, if it is found that the number of student answer sheets processed
is greater than the input value of "enrollment". Such a case (which does occur)
does not cause any real difficulty. The number of answer sheets processed is
clearly equal to the number of students participating, and this number is divided
into an estimated number of abstainers and the number of non-abstainers as above.
The statistical information at the beginning of each section printout (see e.g.
p. B1.1) is suitably modified to make clear what has occurred, and includes
the quantity "percent of students participating who completed the questionnaire"
instead of the usual quantity "percent of students enrolled who completed the
questionnaire". [See also section 5.2.g, p. 5.3, particularly the footnote.]

(The reader will now probably see the significance of some of the remarks
made in section 3.5, particularly p. 3.6.)
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It should be clear that the method presently used to estimate the number
of abstainers is not truly satisfactory. It would be much better for DATAREAD
to identify each abstaining student data set directly, and avoid the present
estimation procedure. Such a programming modification should be straight-
forward to implement (see Appendix J).

Alternatively (and perhaps more satisfactorily) the whole procedure for
identifying abstainers should be reformulated. Both the instructions to
abstainers and question 1 seem to miss their mark - at best they seem to
encourage some students deliberately to "sabotage" the system.

We should at this point reassure the reader.The proportion of students
who attempt to defeat the system is very small, and the "errors" so introduced
are not significant. The problem is not a basic one - yet it would be more
elegant to solve it completely.
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CHAPTER 5. AGGFORM EXECUTION MANUAL

5.1 Introduction

This chapter is a complete manual on how to run AGGFORM. Section

5.2 simply summarizes the pertinent definitions and concepts which have

been introduced in earlier chapters. Those who have read and Understood

the previous portions of this report (in particular Chapter II) can skip

this section.

Section 5.3 gives a quick overall sketch of AGGFORM; Sections 5.4

through 5.9 discuss various aspects of the program; and Sections 5.10

and following get down to the details of preparing a deck of cards to

run it.

5.2 Summary of Definitions and Concepts

a) Section

A section refers to the smallest unit of students taught by one

instructor, whether in lecture, recitation or lab; and whether one section

of a course or a distinct course,

b) Aggregate

An aggregate is a set of percentage questionnaire responses
usually formed by combining in various ways the percentage responses of

two or more single sections. As an example, we could form "Aggregate

No. 100 - All Physics 10 Lectures" by combining the single section responses

for each of the Physics 10 lectures.* We compute the results in several

ways. The first way is by weighting the number of responding students
equally and the second isby weighting each section equally. [We sometimes refer

to these as P-weighting & Q- weighting, leading to P- and Q-distributions.]

It is also possible to make aggregates of other aggregates. This

leads us to a third type of weighting, that in which each such "input"

aggregate is weighted equally. Since different aggregates can be made up

of quite different numbers of sections, this is not the same as weighting

by section. (We refer to thiE latter type of weighting as R-weighting,
leading to an R- distribution.]

Finally, it is possible to make aggregates out of a mixture of aggregates

and sections. In this case the "weighting by aggregate" described in the previous

paragraph becomes "weighting by component." This means that if we form an

aggregate out of 3 aggregates and 2 sections, each of these 5 entities is

called a component and is handled on an equal footing with each of the
other components, regardless of whether it is a section or an aggregate.
An illustrative example appears below under the entry for "component." [This is

referred to as R-weightingileading to an R-distribution, since it is basically

the' siamP as the previous case.]

We use the "old" version of course numbers, and often fictitious ones

at that.
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c) Combination

If two instructors have shared teaching of a single section,
the students will have filled out separate questionnaires for each instructor.
Before these results can be aggregated with results from other sections, the
two sets of questionnaires must be combined so that we will have just one
set of responses for this one section. This is done by forming a special
"combination" aggregate, in which the results from the two sets are simply
averaged. (FOr all subsequent purposes, PATS considers such a combination to
be a single section)

d) Complete Description

Most T/A's and some faculty teach more than one section of a
given course. In this case we first form a "complete description" aggregate
for each such instructor - namely the aggregate of al] sections taught by
that instructor. In the case of a T/A who only teacF.es one section, that
section will in itself be the "complete description" for the T/A. It is
these complete descriptions which are then used to form higher aggregates.
Note that if one instructor teaches sections of two different courses,
these should not be aggregated in this manner. Again we refer to the
example below tinder "component." It will be seen that if we
did not form such complete descriptions first, then we would have no way
of weighting different instructors equally if some teach more sections than
others.

e) A Component

This is a section or aggregate which is combined ("aggregated")
on an equal footing with other sections or aggregates to form a new aggre-
gate. Consider the following hypothetical situation for Physics 27 recita-
tion sections:

Section Taught By

101 Brown.

102 Green

103 Smith

104 Green

105 Jones

106 Smith

107 Goldman

108 Jones

1

1
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In this case Brown and Goldman teach one section each, while the
others teach two sections each. First we form Aggregates No. 10, 20,
and 30 (complete descriptions) for Green, Smith, and Jones, respec-
tively. Then Aggregate No. 20 for example, has two components - sections
103 and 106. In this case both components are single sections. Now we
form Aggregate No. 40, the aggregate of all Physics 27 recitation sections.
This aggregate has five components - Aggregates No. 10, 20, and 30, and
sections 101 and 107. Two of the components are single sections; the other
three are aggregates. Each i* the "complete description" of a.given T/A -
i.e., it represents all sections taught by him. Thus all components are
treated as "equals." Note that section 108, for example, is not a component
of Aggregate No. 40; rather it is only part of one of the components
(literally, a component of one of the components).

f) Eligible

We define an Aggregate by setting up a "test." An eligible
section or aggregate is one that passes this test. Thus to form the
aggregate of all Physics.29 lectures, the test will demand that a pro-
spective component be a Physics 29 lecture. Any section or aggregate
that passes this test is now "eligible" for inclusion in the aggregate.
Whether or not it is actually included depends on whether it passes the
cutoff or not.

g) Cutoffs

There are three cutoffs in AGGFORM; we will call them Nos. 1,
2, and 3. The particular numerical values used for each of these are set
by the user in the AGGFORM control cards (et Section 5.10). Each of these
cutoffs refers to a particular criterion of response level.

Consider an individual section, and the fraction f given by:
(number of students who actually complete the questionnaire) divided by
(the number of students enrolled*in that section). Thus f (responses)/
(enrolled). If this fraction is less then the value of cutoff #1, then this
section is considered to be "rejected" , and will not be included in any
aggregates unless forced in by the user. The results for this section
will be printed out, but preceded by a very stern warning.

If the section response level f is greater than or equal to the
value of cutoff #1, but less than cutoff #2, the section is "accepted"
and is used in making aggregates; however the printed section results
are preceded by a mild warning. Finally if the section response level
is greater than or equal to cutoff #2, the section is again accepted and
used in aggregates, and the individual section results are printed without
any warning.

Cutoff #3 is the rejection level for aggregates and tests the fraction:

(number of accepted components)

g
(number of ab initio eligible components)

*In the very special case alluded to near the end of Section 4.4(p4.11), in which
the number of answer sheets processed is found to be greater than the number
"enrolled ", the denominator is taken as the former number instead of the latter.
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If for any aggregate, this fraction "g"
is less than cutoff #3, then the new aggregate is rejected and no results
will be printed out for it. If the fraction of accepted components is
equal to or greater than cutoff #3 but below cutoff #2 the results will
be printed out with a warning. If the acceptance ratio is equal to or
higher than cutoff #2, the results are simply printed out with no special
statements. Thus there exists: a single section rejection cutoff, a
warning cutoff for both sections and aggregates, and an aggregate rejection
cutoff. At present these are set at cutoff #1 = .50, cutoff #2 = .70,
cutoff #3 = .51. The use. of slightly different rejection cutoffs .50
and .51 for sections and for aggregates is imposed an the basis of
the consideration that a response of exactly one-half the students in a
sec;ion was felt to be acceptable; however, for aggregates this was not
felt to be the case, particularly in the obvious case of an aggregate of
two sections, which would simply be identical to one of the sections if.
the other was rejected.** [These cut off values .50,.70 and .51 are actually
internally set as "default" values, and will be used automatically unless

other values are read in via the print control card (cf Section 5.10.3a,p.S.20)]
5.3 Preparing to Run AGGFORM

AGGFORM is a program which can make up to 20 aggregates at a time
(i.e., in a single execution); control cards furnished by the user direct
the program as to how many aggregates to make, what to include in them,
etc. The program produces printed output as specified by the user, and
writes an output tape containing both the contents of the original input,
and the newly-formed aggregates.* This output tape can then be the input
for another execution of the program, and so on until all desired aggre-
gates have been formed; and at .the end of a given execution, the output
tape will contain all aggregates formed in all executions up to that point
(as well as the original input). Each execution can thus build on the re-
sults of previous executions. Since any number of executions can be
included in one computer run, the entire processing can in principle be
completed in a single run. In practice, however, the processing is done
in stages to check for and correct errors in the single section data and
ini the control cards.

AGGFORM is actually two different programs: AGGFORM1, which reads 1

in the original single section input (on tape or cards); and AGGFORM2,
which reads as input the tape produced by the previous execution. It
is this second part which is repeated as many times as is necessary.

In order to run the program, it is necessary to go through the steps
listed below. An explanation of each step will be found in the remaining
sections of each chapter.

It is important to remember that at the end of each stage of running AGGFORM,
the output tape contains everything that has been done up to that point,
including the original input. Thus, for example, printout for the original
single-sections could just as easily be obtained at the end of the process
as at the beginning.

**It is possible to change the cutoff values between executions of AGGFORM.
Such changes will not affect ,aggregates already computed, but will be
implemented for all new aggregates.
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TABLE 5.1 Sequence of Operations Needed to Run AGGFORM

1. Decide which aggregates are to be formed, and what each is to be
called. A "title" of up to 80 characters, including blanks, must
be specified for each aggregate. (Any number of additional comment
cards (within reason) may be added if desired.)

2. Assign a number from 1 to 9999 to each aggregate, remembering that
the final printout wi:1 be in order of increasing aggregate number.
It is wise to leave room in the numbering system for later insertions.
This can be achieved by numbering by tens; for example, aggregates
10, 20, 30 and 40. Aggregates may be created in any order, subject
only to the restriction that components of an aggregate must be
created in executions which are prior to the execution in which the
current aggregate is being formed. It is convenient to use 4 digit
numbers with the first digit representing the questionnaire number.

3. Decide how many copies of each aggregate will be needed for distri-
bution to instructors. ("Multiple Mania"). This number must be
assigned when the aggregate is first created; it cannot be changed later
(unless the program is altered).

4. Determine which aggregates will be combinations, which will be complete
descriptions, and which will require weighting by component.

5. Divide the list of aggregates to be made into groups of twenty or less,
each group to be formed in a single execution. Remember that combin-
ations and complete descriptions must be created in an early execution,
to be available as components of new aggregates in later executions.
For the sake of economy, as few executions as possible should be made.
But to allow for later "corrections", try to plan on fewer than 20
aggregates per execution.

6. For each execution, make up the contrarcardS which direct the program.
There are basically three kinds of control cards, for three parts of
the program: TAPE, SELECT, and BLOC1. These cards are described in
section 5.10 below.(p. 5.12)

7. Decide on the type of printout desired for each execution. Printout
is saved in the computer's mass storage; this way additional copies
can be generated as desired.

8. Get the program into the storage banks of the computer. It normally
resides on a magnetic tape on a shelf at the Computer Science Center;
there is also a back-up tape. Before the program can be executed, it
must be loaded into the computer. The procedures needed are described
in Section 5.14 below (p. 5.26).

9. Put the control cards together with the standard run decks (see listing
in Appendix F ). Supply appropriate tape numbers (e.g., tape with single
section input on it, tapes for output of successive executions).

10. Submit the job.
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5.4 Which Aggregates Should be Made?

All "combination" and "complete description" aggregates should always
be made. Which higher aggregates are made is a matter of choice.

In general, all other aggregates will combine at least three individual
sections. [To aggregate two sections U and V does not make it any
"easier" to compare U with V, and the aggregate (U+V) will seem to save
more "normative value"than is truly appropriate.]

Initial aggregates should be chosen to provide meaningful combinations
or "equivalent" or "peer group" sections. E.g., "all sections of rrse X,"
or "all first year physics major courses," etc. One is then likely to 4o
on to "higher level" aggregates, which contain within them previous aggre-
gates, e.g. "all first and second year physics major courses;" and then even
"all undergraduate physics major courses," and perhaps even higher. In the
following we consider specific examples ich will demonstrate both the
straight-forward nature of most aggregates,and the complexity required to
handle unusual situations.

An easy way to indicate the content of each aggregate is to draw a
" heirarchial tree," using the header card deck printout (section 3.6.D, p. 3.12).
In appendix Cl we show such a sample heirarchical tree, and in appendix
C2 we give the corresponding list of names and comments. [The numbers in
the righthand margin are the number of copies needed in Multiplemaniaicf Section
5.6.2, p. 5.8.1

Let us now look at the hierarchical tree and headers in cattail
(Appendix Cl, p. C1.1). On the first page of the tree, there is little
that is not self-evident. Since each "section' represents a separate faculty
lecture group, only weightings by student and by section are used. In gen-
eral, aggregates contain at least 3 sections, except for 3110, which corres-
ponds to a separate subsequence of courses. The reader should thoroughly
understand what is happening on this first page before attempting the more
unusual situations treated in the next two paragraphs.

On the second page of the tree, things become quite complicated.
Notice first the use of comments when appropriate. Next, consider the
6000 sequence of aggregates.*. Course 429 is actually the snme course as
621, so that 429010162 is really the same section as 621010162, but con-
tains responses from different students. (Undergraduates enroll under 429,
graduates under 621.) ,Aggregate 6010 puts these responses together, and
leads to a "complete description" of Martin. Unfortunately, it is counted
as two sections [AGGFOAM as yet has no facility to add parts of one section
and produce one section, but such a modification is fairly easy to program.]
Actually Martin, Zorn and Pechacek taught separate groups of students, and
each should be counted equally, and each as one section. Aggregate 6030
assembles these three sections into one. But since aggregate 6010 and
6020 are each counted erroneously as 2 sections, weighting by sections is
not correct. Hence one uses the weighting by component. This weighting
treats aggregate 6010, aggregate 6020, and section 62101061 Zorn equally.

* This case is sufficiently unusual and complex that the average reader need
not be overly concerned with it. However, it does provide useful insight
into the handling of such troublesome situations.
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A "comment" is included in the "description" of Aggregate 6030 to warn about

the incorrectness of the weighting by section.

Let us then turn to the 7000 series. In this case, as shown on the

"comments," sections are team taught. Hence one first makes individual
combination sections, Aggregates 7000 to 7030 and 7100 to 7120. Each of

these count as one section. From these, one then makes course aggregates

7060 and 7160, in the regular way. Finally an aggregate over all such

courses is performed to obtain 7200. But one also wishes to obtain complete

descriptions of each professor. This is done on a separate tree with aggre-

gates 7040, 7050, 7140 and 7150.

The above examples should be sufficient to indicate the types of
flexibility available.

5.5 Aggregate Numbers

Every aggregate must be assigned a distinct number between 1 and 9999.
The numbering scheme need not use every integer, so that one can arrange
the numbering in a convenient way. We have, for example, divided up the

numbers so that numbers from 1000 to 1999 correspond to aggregates involving

questionnaire 1. Those from 2000 to 2999 involve questionnaire 2. Within

each of these groups we number by 10's, thus allowing room for later in-

sertions. An important function of aggregate numbers is to determine the
order of the final printout, lowest numbers being printed first. Since

aggregates which we want to see printed side by side may actually be
created in separate executions of the program, this feature is a very

necessary one.

5.6 Printed Output

This section is a brief discussion of what is actually printed for
each section or aggregate, and how much control the user has over which
aggregates or sections are to be printed at a time.

The computer can produce up to five different "batches" of printed output

at a time (i.e., in one execution of the program). A given batch will consist

of a table of contents which lists the sections or aggregates which are in-

cluded in that batch. This is followed by the output for each section or

aggregate included in this batch; and finally there is a statement that the

end of this batch has been reached. The user can control to a certain extent

what will appear in each batch. Within a given batch, aggregates will be

printed out in order of increasing aggregate number, and single sections

in the order in which they were read in.

The form of the output for each single section or aggregate is as follows.

There is first a title line and 7-iface for comments. Then comes a summary

of the number of students enrolled, number of responses, etc. For aggre-

gates there is a list of all included components, followed by a list of all
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rejected components. Then the distributions for each question are printed
with headings to explain their meaning.

The different types of output available in a given execution are as
follows (see explanation following the list):

1. Newly Formed Aggregates

2. Multiple Copies of all Aggregates

3. All Aggregates, one copy each; or all complete descriptions

4. All Aggregates in a given interval of aggregate number

5. All single sections

5.6.1 Newly Formed Aggregates:

The first kind of output refers to the fact that processing the data
requires several executions of the program. "Newly formed aggregates"
simply means those aggregates formed in the most recent execution. This
is the kind of output one wants when running each execution for the first
time. Output of previous executions will already have been checked for
errors and corrected, so only the new output will need checking. After
all errors have been caught, one will probably not want to generate this
type of printout anymore.

5.6.2 Multiple Copies of all Aggregates:

Multiple Mania, as it is commonly called, is necessary if one wishes to
distribute copies of the aggregates to the individual instructors in-
cluded in them (sending each instructor a complete copy of all sections and
aggregates would be too massive an undertaking, and might additic.Lally
dissuade an instructor from poring over the results). A complete descrip-
tion for one T/A involves just that T/A, whereas the aggregAte of all recita-
tion sections in Physics 10 and 11 involves perhaps 20 T/A's. If we want
to send each instructor a copy of every aggregate in which he is involved,
we obviously need different numbers of copies for different aggregates.
Multiple Mania allows the user to specify exactly how many copies he wants
of each aggregate.* This batch will theri have, say, one copy each of
Aggregates 10, 20, and 30, followed by five copies of Aggregate 40 (which
might include the previous aggregate plus two other sections), and so on.
This batch of output can then be separated by hand for distribution to
individuals. (There is aa option which allows one to obtain Multiple
Mania for only a specified interval of aggregate numbers. See comments
below on the fourth kind of output.)

5.6.3 All Aggregates:

The third type of output is self- e?planatory. It is intended for public
display, for the department chairman, etc., usually together with a copy
of the single, sections produced by the fifth type of output. (There is an

With the program as presently written, this nupber ust be specified when
the aggregate is first created and cannot be cnang a et. It is the
number on the right in Appendix C2.
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option on this type which, if asked for, produces print just for all com-
plete descriptions.)

5.6.4 All Aggregates in an Interval:

The fourth kind of output has not proven as useful as was first hoped.
The idea was to print all aggregates (one copy each) within a given interval
of aggretate numbers, say everything from aggregate number 10 to aggregate
number 90. In practice there is not much need for such an option, except in
cases where there is a need for extra copies of certain aggregates for
special pruposes, which one does not wish to meet by altering Multiple Mania.

5.6.5 All Single Sections:

This is basically self-explanatory. A possibly useful alteration in the
program would be to allow printing of just some of the single sections as
opposed to all or none.

It is important to understand that, except for the "new aggregates"
batch, the program stores all printed output in the computer's mass storage
facilities. Then additional copies of each batch may be easily generated.
Thus if one needs four listings of all aggregates, it is not necessary to
run the program four times. Rather one generates the initial listing once
(in the final execution) and then makes three additional copies. For this

reason the numbers of copies requested in Multiple Mania should be divided
by the least common denominator of all such numbers. (Making Multiple Mania
twice as long is much more costly than making two copies of a shorter version.)

5.7 Type Numbers, And All That

5.7.1 Type Number

This is a number assigned to every aggregate or single section which desig-

nates what "kind" it is. In particular, it provides a way in which
the user can inform the program about aggregates which require special
treatment. For example, calling a certain aggregate Type 1 tells the
program that this is a combination and should be handled accordingly.
Such information must be given to the program through the type number.
The following list gives those values of the type number which the user
may set; there are other values used internally by.the program, but these
need not concern us here. Note that a blank (or zero) is equivalent to
Type 5. Since this is the most usual case, type number will normally not
need to be specified. However one must specify type 1 & type 4 aggregates.*

Type Number .Meaning

0 (or blank) Same as 5

1. This aggregate is a combination

4. This aggregate is a complete
description

5. Normal Aggregate

*For the record, type 2 & type 3 refer respectively to single sections & aggre-
gates which are csub)components of complete descriptions, & type 4 also refersto
single sections. See also Fration 5.10.3b,p.5.22.
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To force an aggregate to be accepted (i.e., to be printed out and to
be available for inclusion in higher aggregates), one adds 10 to the type
number.* This is necessary when an aggregate would normally be rejected
due to insufficient response and for some reason we do not wish to lose it.
Suppose we are making,a complete description for Mr. X, a T/A who teaches
four recitation sections. We see that two of his sections had very low
response, but the other two had very good response. When the program checks
out this aggregate, it will therefore find that exactly 50% of the eligible
components were accepted. If the cutoff #3 is set at 50% (as is now the
case), this aggregate will be rejected. But we may decide that it is worth-
while to print out this particular aggregate, even though half the sections
are rejected. We can force it to be accepted by calling it Type 14. That
is, we call it Type 4 to signify that it is a complete description, then add
10 to the type number to force it acceptable.

Whenever an aggregate is rejected (i.e., fails to meet the cutoff) the
program automatically sets its type number negative. Thus, for example,
type numbers 4, -4 and 14 all refer to complete descriptions, but one is
normal (accepted), one is rejected, and one is force accepted. As will be
more apparent later, it is hence convenient also to define a "reduced type
number".

This is basically the same as the type number, except that it makes no dis-
tinction between normal, rejected and forced accepted values. This the reduced
type number for a complete description is always 4. [A technical point about
reduced type numbers is discussed in Appendix 11.5.2,pH.5.2].

5.7.2 Prof - T/A Number:

The Prof-T/A number is a code which indicates the'rank'of the in-
structor for a given section (or for an aggregate if it is a "complete
description"). The values of this number are as follows:

T/A Prof
Number Meaning

1 - 4 professor (set at 1 if only one prof
for the section, otherwise used

sequentially 1,2,3,4 to distinguish
profs)

5 - 9 T/A (set at 5 for one T/A, otherwise
used sequentially 5,6,7,8,9 to
distinguish T/As)

5.7.3 Course Category:

Course Category is used basically to distinguish honors from non-honors
courses, and Physics from Astronomy courses. The values and code are given
below. (As presently programmed, this concept does not apply for aggregates)

*Thus one enters type number 11., 14., or 10. to force an apmrposte which is a
combination, a complete description, or "normal", respectively. cf Section
5.10.3.b, p. 5.22.
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Course Category Meaning

0 regular physics

1 "honors" physics

2-4 for future physics use

5 regular astronomy

6-9 future astronomy use

5.8 The Specification of Aggregates

We direct the program by first setting up a series of tests by use of
one group of control cards (SELECT cards). Then in a later group (BL(dC1
control cards), we tell the program what to include in a given aggregate
simply by telling it which test to use. For example, to obtain an aggre-
gate of all Physics 10 and 11 lectures, we first set up a test to be used
by the program as it examines all prospective components (i.e., all single
sections and all aggregates which have been formed in previous executions.)
In this particular example the test will check to see if the course number
is equal to 10 or 11. If the prospective components include both Physics 10
lectures and Physics 10 recitations, we must also test to see that we are
indeed dealing with a lecture. We give this total test a number say 10.
Then Jater in the control cards, when we give the aggregate a number and
name, we tell the program that anything that passes test #10 is eligible
for inclusion in this aggregate.

How one "defines" an aggregate is critically important with respect to
the question of weighting by component. First we must emphasize that the
term "weighting by component" applies only when the components are aggre-
gates or a mixture of aggregates and single sections. If the components
are all single sections, then weighting by component does not exist as a
separate method of weighting. In this case it is identical to weighting by
section.

An example should make clear that the way in which we define an aggre-
gate determines whether weighting by component will be produced or not. We
can form the aggregate of all Physics 15 and 16 lectures in two ways. We
can either abinitio aggregate the three Physics 15 lectures and the four Physics
16 lectures, in which case we have seven components, and weighting by component would
be equivalent to weighting by section, (and hence it is not separately computed); or
we can aggregate two components formed in a previous execution - the aggre-
gate of all Physics 15 lectures, and the aggregate of all Physics 16 lectures.
In the latter case we do get weighting by component. Note that this kind
of weighting always involves aggregating components which have been pro-
duced in previous executions.

It is thus seen that a beirarchical tree (see section 5.4 ) does not
give full information on the definition of an aggregate. One must really.
specify the components. Generally it should be clear which weightings are
appropriate, and hence at what level the components should be taken. For
faculty, PATS primarily uses weighting by section.
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5.9 Override Controls

There are several override controls in the program which allow the
user to alter the normal course of action. In particular, they allow
him to overrule the results of the cutoff tests. One of these controls -
the ability to force an entire aggregate to be considered acceptable whe-
ther it passes the cutoff or not - has already been discussed in section
5.7. This is accomplished by adding 10 to the type number.

Another control allows the user to force into a given aggregate a
component which would normally not be included due to insufficient response.
Forcing in a component is handled by using the tests exactly like those
used to define the aggregates themselves.

For example, we set up test #1 so that each component that passes
this test will be included in a certain aggregate, if it meets the cutoff
test. Suppose we know that three eligible components will probably fail
the cutoff, but we want one of them forced in whether it fails or not. We
then set up another test, say test #2, to look for this particular com-
ponent. Then on the control card which tells the program how to make the
aggregate, we say include everything that passes test 411 if and only if it
also passes the cutoff, but separately"also"include anything that passes
test 412 no matter what. The way in which this is actually set up will
be demonstrated in Section 5.11. (4 single section will never get includedmore tnan once, regardless or tne also .)

5.1D Making Up the Control Cards

We stress once again that care and patience are essential in setting
up the control cards for AGGFORM. As with any computer program, simple
mistakes (such as the omission of a decimal point) can cause major errors.
The entire deck of cards which runs AGGFORM will be discussed later. At
this point we are concerned with just one portion of that deck, namely the
cards which AGGFORM itself will read in order to direct its operations.

-1fNearly all of these control cards follow the same format. The 80 columns
of the IBM card are treated as 8 separate "fields" of 10 columns each. [When
one key punches, a useful aid is to use a "drum card" which should have the form
lAAAAAAAAA1AAAAAAAAA1...etc.1. Each field may contain a number with an explicit
decimal point, or a set of "alphanumeric" characters. In the following, the
reader should take careful note of the column structure, and the spaces be-
tween "items" on each line (i.e. on each IBM card). In our examples we often
show the field division columns before 1, and 10'11, at 20/21 etc. and sometimes
also in small circled type the actual column numbers. ("Word" entries must
alwa ys start at the beginning of a field, though numbers with decimals need not.)

The first control card read by the program is a title card for the
run (which title is printed out at the top of each page of output). Thisis followed by three separate groups of control cards, for three parts of
the program - TAPE, SELECT, and BLOC1. TAPE reads the input. SELECT sets
up a series of tests which describe each group of components which will thenbe combined to make an aggregate. BLOC1 makes the aggregates and controlsthe printout. Note that the SELECT tests are set up separately from thecards which name and number the aggregates; only in these latter cards is
the program told which test goes with which aggregate. [This separation of
the tests from the control cards which name the aggregates is slightly.
awkward, but results from AGGFORM is being embedded within the structure of
the general summarizing program SUMX. The advantages of using SUMX were
felt to overweigh the disadvantages

. See Md. Tech. Rpt. #763 for more onSUM.]
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The first card of each of these groups of control cards simply bears
the name of the group (e.g. TAPE). The first group (for TAPE) contains only
one or two additional cards; the other two, however, can have varying
numbers of cards, and thus each must end with an end card - END SELECT or
END BLOC1, .isspectively. The latter is followed by a card that says END
PASS. Thus the overall set-up is as follows:

(title card)
TAPE
(1 or 2 cards)
SELECT

(many select cards)
END SELECT

many bl6c1 cards)
END BLOC1
END PASS

Except for title cards, all control cards are divided into eight
fields of 10 columns each. Each field may contain one number or one or
more words, or may be left blank. If a word is to be placed in a particular
field, it must begin in the first column belonging to that field. It is
convenient to treat numbers the same way, though it is not necessary.
Thus if the number -26. is to be placed in the third field of a particular
card, the minus sign would be placed in column 21. All numbers must have
decimal points.

5.10.1 TaDe Cards

As mentioned before, there are actually two separate programs which make up
AGGFORM. These are called AGGFORM1 and AGGFORM2. The former is used
only on the first execution, the latter for all subsequent executions.
The principal difference between them is that AGGFORM1 reads the original
single section data, which is either on cards or on a magnetic tape, and
has one particular format; whereas AGGFORM2 reads the output of a
previous execution, which is on magnetic tape in quite a different format.
For this reason, the TAPE control cards are different for the two programs.
We discuss the two programs in turn.

a) AGGFORM1

The first card simply has the word TAPE (beginning in column
one). The second and third cards are currently as follows:

-99.

2I3,I2/13X,I1,7X,I9,6X,I3,7X,I3,15X,I1,7X,I1/10X,4A6,7X,6A6/5A6,A4

These tell the program exactly how to read in the single section
data. If the form of the single section data is ever altered (e.g.
the course number is shifted to a new position on one of the cards),
then these two cards must be altered appropriately.
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b) AGGFORM2

The first card still contains the word TAPE. The second card
has numbers in the first two fields; these two numbers are the
identifying label for the tape being read (i.e., the output tape
of the previous execution). [This previous execution will have
been directed to write the proper ID on the tape via one of the
BLOC1 control cards. See discussion p.5.21) It is customary
to let the first number be the year of the survey in question and
the second be 1., 2., or 3., to signify Spring, Summer or Fall.
Thus for Fall 1971 we have

TAPE
1971. 3.

5.10.2 SELECT

Up to 20 "tests" are defined by the SELECT control cards. Each
one must be given a number between one and twenty, and they must be
set up in order of increasing test number;*however, it is permissible
to skip numbers. That is, a set of tests numbered 1,3,5,7,9,11 and
13 would meet these requirements.

All prospective components which pass a given test are then
eligible for later being made into an aggregate by BLOC1, and will
be included if they pass the cutoff criteria. Suppose we wish to form
an aggregate of all physics 10 and 11 lectures except honors sections.
We use SELECT cards to set up a test that the input sections must pass
in order to be included. In this case, the test would be that the
section in question have its course number equal to 10 or 11, and that
the instructor is a faculty member (so we do not include recitations
or labs), and that the section is not an honors section. Set up using
SELECT cards, this appears as follows:

1
AND 1TEST

iii

INTERVAL -6. 10. 11.

AND 1TEST

INTERVAL -22. 1. 3.

AND 1TEST

'INTERVAL -32. 0. 0.

The numeral "1" in the word "1TEST" signifies that this is test
number one. The "AND" cards take the place of the underlined "and's"
in the above sentence description of the test with one extra "and" at
the beginning. The "INTERVAL" card means that the quantity indicated

*Contrast this with the statement in Section 5.10.3.b,p.5.22 that sets
of aggregate control cards may be assembled in any order!
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by the code in the second field ("-6" means the course number,
-22 means the TA-PROF number, * "-32" means course categorOkmust
lie in the interval specified by the last two numbers. In the case
of the course number, above, it must be greater than or equal to
10, and less than or equal to 11. If we wanted just Physics 10
lectures, then we would set the last number equal to 10 and have a
single-valued "interval." The course category equals one for physics
honors sections, so the third INTERVAL card specifies non-honors
sections. If our data only includes faculty, then there is no need
to distinguish faculty from TA's and the second INTERVAL card (witilL
its AND card) is unnecessary.

Suppose we wanted two intervals of course numbers included in
our aggregate.

AND 1TEST

INTERVAL

OR

INTERVAL

Then our course SELECT cards might look like this:

j'

1

-6. 10. 111.

-6. :32.30.

This says that a section will pass the test if its course number
lies in the interval 10 to 11, or in the interval 30 to 32. The
"OR" card itself is optional and may be left out. Thus, the following
is equivalent to the above:

AND 1TEST

INTERVAL -6. 10. 11.

INTERVAL -6. i30. 32.

In the examples to ,follow we will leave out the OR cards, but the
effect is the same as if they were there.

Suppose now we wish to make three aggregates, for Physics 10
Lectures, Physics 11 Lectures, and Physics 10 and 11 Lectures com-
bined. For simplicity we will deal just with course numbers and
ignore the T;1-Prof number and course category. We could write our
tests as follows:

* See Section 5.7 for explanation of type no., TP-Prof no., and course
category, etc.
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716

AND 1TEST

INTERVAL -6.

AND 2TEST

INTERVAL -6.

AND 3TEST

TEST 1.

TEST 2.

4, I

The third test says that a section passes this test if it
passes either Test 1 or Test 2. Use of this device saves a lot of
redundant writing when the tests involved are longer than one or two
lines each. [It can also introduce redundancy if, for example, tests
1 and 2 have an element in common, such as the requirement that the
instructor be a faculty member, not a TA., but such duplication is
harmless. A section may pass more than one eligibility test, but it is
only included once in any case, within one aggregate.]

As illustrated in the example above, the end of one test is
signified by the beginning of the next one. Note that there is always
one (and only one) blank column after the word "AND" on the AND card.
There is no blank between the test number and the word TEST. Thus
double-digit test numbers give us "AND 12TEST", etc.

It is important to note that the test number specified on a
TEST card must be lower than the number of the test being made.

iThus the following sequence is illegal:

AND 2TEST

TEST 3.

This is also true of the NOT TEST instruction illustrated below.

Finally, suppose we have set up one test to make an aggregate,
but wish to exclude sections passing this test from some other aggregate.
Then we proceed as in the following example (the code "-7" is for the
section number):* '

* "Section number" here means the number assigned to a particular
section of a course in the official schedule of classes. This is
the "classical" use of the term "section", as opposed to the more
general usage elsewhere in this report.
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AND 8TEST;

INTERVAL 1-6. 30. 30.

INTERVAL t-6. 32. 32.

AND 8TEST

INTERVAL - . '100 100.

AND 9TEST

INTERVAL -6. 30. 32.

AND 9TEST
1

NOT TEST 18.

Again we have dealt just with course numbers for simplicity.
Test 8 picks up Physics 30 section 100 and Physics 32 section 100.
Let us suppose that these are the honors sections, there being no
honors section for Physics 31. Then Test 9 gets us all the non-
honors sections for Physics 30, 31, and 32; that is, it picks up
all sections with a course number in the interval 30 to 32, except
those specified in Test 8.

By this time the reader may have observed that a lot of the
testing can be done in more than one way. In the example above we
got the honors sections by referring to the specific section numbers.
We could also have tested the course category to see if it were equal
to one. Or to specify that a certain aggregate should include faculty,
not TA's, we can either test directly on the TA-Prof number or on
the questionnaire number, since there are usually different question-
naires for faculty (lectures) and TA's (recitations and laboratories).

One should understand clearly the relation between OR's and
AND's . Suppose we set up a test to ask for either Course 10 OR
Course 11 AND section 100. To be accepted, a prospective component
must be section 100 and it must be course 10 or course 11. One might
be tempted to read the test as written above to say that it requires
either course 10 (any section) or section 100 of course 11. This is

tot
the way the rozram interprets _the tests. AND is primary, and ORi subordinate (in Tact the WR can be let out:).

The following is a list of the quantities usually tested and the
codes for each:



QUANTITY CODE

Questionnaire No. -4.

Course Number -6.

Section Number -7.

First digit of course no. -23.

First digit of (3 digit) section no. -24.

TA - Prof. Number (cf Section 5.7) -22.

Type Number
,1 11

-26.

Reduced Type Number " 11 11

-33.

Aggregate Number -25.

Course Category (not for aggregates)* -32.

Instructor's Name (first 6 letters) 1008.

Instructor's Name (next 6 letters) 1009.

To form the aggregate of all sections taught by a given TA, say Mr.
Casey Jones, we look for his name, testing six characters (including blanks)
at a time. The codcs are given above; the six characters are put in the

71)
AP

fifth field of the INTERVAL ^ard (col. 41-46
)(

Thus we might have

1INTERVAL 1008. JONES

It is important that the name be given exactly as it appears in the
single section data (i.e., the header cards). If the name is given as "JONES,
CASEY" then the first six characters include the comma. Usually the first six
characters are quite sufficient to identify a name unambiguously. Suppose,
however, we have a Mr. K. Johnson and a Mr. S. D. Johnson; the names will
probably be listed in the data as "Johnson, K." and "Johnson, S. D.". Then the
tests would be as follows:

1TEST

INTERVAL 1008.

AND 1TEST

INTERVAL 1009.

AND 2TEST

INTERVAL

AND 2TEST

INTERVAL

1008.

1009.

JOHNSO

N,K.

JOHNSO

N, S.

5.18

[Notice that periods, commas and spaces all count as letters for the purpose
of "first six letters" and "second six letters". The computer compares Charac-
ter by character, and has no imagination. ]

*As presently programmed, the course category value is not preserved for aggregates
even when applicable. Hence one can only test on course category for individual
input sections.
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It is important that the tests be set up so that they unambiguously
define what is to be included in a given aggregate. For instance, a test
designed to include Physics 10, Section 109 would pick up both the recitation
section #109, and the laboratory section #109; these can be distinguished by
adding a test on questionnaire no.

An aggregate continues to have, say, a course number as long as all its
components are all from the same course. As soon as an aggregate contains compo-
nents from more than one course, it ceases to have a course number. This same
procedure applies to all identifying quantities.t Thus, in the example given
on pp. 5.2-5.3 Aggregate 10 still has the appropriate course number and question-
naire number, has no section number, and has an instructor's name. It is a
complete description. To form Aggregate 40 one wishes to aggregate the compo-
nents: aggregates
this (ignoring

10, 20,

questionnaire
30 and sections

number,

*

101*and
etc.) is

107. The easiest way to get

AND 7TEST 40.

INTERVAL -6. 27. 27.

AND 7TEST

INTERVAL -33. 4. 4.

We are aggregating all sections and aggregates having the correct course number
(code -6.) for Physics 27, which are also complete descriptions. (Code -33. selects
reduced type number, which is 4. for a complete description.) Notice that sections
101 and 107 are indeed complete descriptions.

The program automatically sets all input sections as being complete descrip-
tions (type number 4.) when they are first read in. When in an execution some
such input sections are put together in an aggregate, which is itself specified
to be a complete description, the section type and reduced type numbers are changed,
so that subsequently only the aggregate considered a complete description. On
the other hand, if the aggregate is not specified to be a complete description,
the sections each retain their original reduced type number 4. (though the type
number may change as an indication of the accept, reject or force-accept status;
hence always, use reduced type number for testing).

Thus in the example on pp. 5.2-5.3 and above, each of the eight sections 101-
108 are initially tagged as a complete description. In the execution in which
aggregates 10, 20 and 30 are made, those aggregates must be specified to be complete
descriptions. In that case, after that execution of the sections, only 101 and 107
will retain their complete description status and have reduced type number 4..
Aggregate 40 must be made in a subsequent execution, and will then be correctly
assembled. [If made in the same or an earlier execution, it would be incorrectly
computed -- but its content list uould then provide information which would corres-
pond to the error that had been wade.] To form Aggregate 40 one might then test on
reduced type number and course and questionnaire number.

*
As a brief remark, we note that if one wishes to keep track of which test goes

with which aggregate, he could put the aggregate number (with decimal point as always)
in the second field of the first "AND" card of the test. This will have no affect on
the program, but can serve as a useful reminder to the user. We always do This in
practice, as indicated in this example for aggregate 40.

to present programming "defect" prevents this from being true for course category.
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5.10.3. BLOC1

There are several different kinds of control cards for BLOC1 -- the "print"
control card and the printout title cards; and the sets of Aggregate control
cards.

5.10.3.a. Print Control Card.

The print control card has the following information:

Field Meaning

1 Print Control Number (see below)

2 Minimum Agg. No.

3

4

5

6 Cutoff level #1 for single sections
(currently .50)

7

8 Warning cutoff #2
(currently .70)

Maximum Agg. No.

(The second and third fields are used only if printout
for a specific interval of Agg. Numbers has been re-
quested. Otherwise they are left blank.)

First ID word to be put on output tape
(usually'year of survey; see TAPE cards, above)

Second ID word for the output tape
(usually code to distinguish semester)

Cutoff level #3 for Aggregates
(currently .51)

These specific values are
internally set as "default"
values, and will be used
if the relevant field is
left blank; but an entry
in the field overrides
the preset value.

The print control number itself is a five digit number.
Each digit corresponds to one type of printout (ace section 5.6);
if the digit is zero, no printout of that type is obtained. For
some of the digits, the particular value of the digit specifies
one of several options available. The scheme is as follows
(digits are numbered one to five going from left to right):



Print Control Number

Digit Value Meaning

1 1 Print out all aggregates formed in this
execution, except combinations

2 Print all new aggregates, including
combinations

3 Print all new combinations

2 1 Print Multiple Mania

2 Print Multiple Mania for aggregates in
specified interval

3

4

5

1 Print all aggregates including combinations

2 Print all complete descriptions[(reduced)
type 4 aggregates, and those single sections
which are complete descriptions].

1

1

Print all aggregates whose aggregate
numbers lie in the specified interval

Print all single sections

5.21

The print card must be followed by one title card for each
type of printout selected; i.e., the number of title cards must
equal the number of non-zero digits in the print control number.
These cards may be (and frequently are) left blank. They must be
listed in the order of the (non-zero) digits of the print control no.

Consider the following example:

R71.
20001.

NEW AGGREGATES

SINGLE SECTION INPUT

9
3. 5

The print control number, 20001., calls far two kinds of
printout, and there are correspondingly two title cards follow-
ing the print card. The second and third fields of the print
card are unused. The tape ID will be 1971/3 (for Fall, 1971).
The cutoffs are .5, .51, and .7, respectively.

470
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5.10.3.b. Aggregate Control Cards

The next cards after the title cards are the Aggregate Control
cards. For each aggregate there is a card with the word AGGREGATE
in the first field, a title card, and up to 14 additional comment
cards (if desired). The first card contains the following:

Field Cols. Contains

1 1-10 AGGREGATE

2 11-20 Aggregate Number

3 21 -30 Type No., if necessar). (not the reduced type no.)

4 31-40 Test Number

5 41-50 Override Test Number, if needed.

6 51-60 Number of comment cards

7 61-70 PQR number - normally left blank (see App. H.1)

8 71-80 Number of copies of this aggregate
needed for Multiple Mania.

Again, all numbers must have decimal points. Any field not needed
for a given aggregate can be left blank. Following this AGGREGATE
card, as stated above, are the title card for that aggregate (up to 72
Characters, including blanks) and its comment cards, if any.* An example
follows:

'AGGREGATE 1010. 2. 2.
PHYSICS 37 - TWEEDLEDUM AND TWEEDLEDEE

These are the cards for aggregate no. 1010. The type number is
one, so it is a combination. Any section that passes test number 2
will be included, but only if it meets the cutoff (since there is no
override in effect). There are no comment cards, and 2 copies are
needed for distribution.

The set of aggregate control cards for any particular aggregate
must of course be in the sequence AGGREGATE card, title card, and com-
ment cards. But these sets can be entered in any order. There is no
need for these to be in ascending order of aggregate number.

*AGGFORM automatically inserts two comment cards for any "combination" aggre-
gate (cf Section 5.2c,p.5.2). These state "This aggregate is treated as a
simple section. The students enrolled, etc. are taken as the average for the
included sections". Naturally "extra" comment cards may also be inserted;
cf Appendix F.2, p. F4, Aggregate 7000 for such an example.
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5.11 Cards versus Teletype

Once the control cards have been prepared, the run deck can be made up.
Before this discussion ,however, a few comments are in order concerning the
computer. This program was written for the University of Maryland 1108
(UNIVAC) and the following sections apply specifically to this computer.

Up to now we have talked about preparing IBM cards, which would be
put together into a run deck and submitted to the computer. This is called
a batch run -- one submits a deck of cards with the various instructions
for the computer and the control cards for the job, and one gets back, after
the job has been run, this deck of cards plus any printed output produced by
the job. If, say, one of the control cards is in error, one punches a new
card, replaces the erroneous one with it, and resubmits the job.

There is another way to proceed -- namely, by using the teletype. Here
one has direct access to the computer, and no cards are involved. Just as
one can prepare the control cards and have them ready for insertion into the
rim deck, so one can type in the control card images with the teletype and
store them in the computer's mass storage until needed. If an error in a
control "card" is found, one can correct it from the teletype very easily.
There is a (per diem) charge for use of the 1108's mass storage, but the
convenivace may well be worth the expense (at the most $2.00 per day).

Even though the authors' personal choice would be to proceed by using
the teletype, the following sections are presented in terms of a batch run.
This is easier to explain, and involves the introduction of fewer additional
complications (like the EDITOR program. used to correct card images stored inthe computer). Anyone familiar with teletype operation of the 1108 will have
no difficulty translating our discussion to that frame of reference.

5.12 Some 1108 Terminology

Even if the teletype is not used, some understanding of the computer's
mass storage and the Exec 8 control language is prerequisite to the success-
ful utilization of AGGFORM. Some of the statements below are not strictly
correct due to simplification; however, the ,reader should not encounter any
difficulties due to this.

1)
* A "file" is the standard unit of storage on the 1108's mass

storage; it's size is defined merely by how much it contains. There is al-
ways an upper limit on how much a particular file can hold. This limit is
set by the computer and is usually quite amplet* If it is not, the user can
set a larger limit when he first obtains the file. Once a file has been
obtained (and "caWlogued" -- see below) it will be kept on hand by the 1108
until it goes five days without being used. After that it may no longer besaved. One can also obtain a temporary file which is good only for one com-
puter run; as soon as the run is over, the file is destroyed.

*We oversimplify, and often refer to this
**At present this limit is 250 tracks (or

cf Appendix F, particularly F.S.

***This number has currently been changed

mass storage as FASTRAND.
granules) if the file is to be saved.

to 20 days--it clearly may change!
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Files have names assigned to them by the user. A file has one permanent
name, the one given to it when first obtained by the user, but it can have
other (temporary) names. The name can be made of letters, or numbers, or a
combination of both, as long as the total is 12 characters or fewer.

Three types of files which can be used in AGGFORM are program files,
data files, and print files; they differ, as indicated by their names, in
their contents.

A file is available for use when it is "assigned" to the run (job). When
a file is no longer needed, one can then "free" it (i.e., "un-assign" it).
When one frees a temporary (non-catalogued) file, however, it is destroyed.
One destroys a catalogued file by "deleting" it. For the 1108, this sequence
appears as follows*:

@CAT,P

@ASG,AX

@FREE

@DELETE

PRTFILE,F/1//250

PRTFILE

PRTFILE

PRTFILE

Here we have catalogued, assigned, freed, and finally deleted a file named
PRTFILE. Each line consists of the "@" in column one, an instruction field,
then at least one blank, and then the file name. The field at the end on the
@CAT card allows one to obtain a larger file than the computer usually allows.
For Multiple Mania, which requires a very large file, the 250 should be changed
to at least 500. It will be observed in what follows that sometimes file names
are followed by periods. The period is usually optional, but sometimes it is
necessary (and in at least one case it is not allowed!).

To give a file a temporary name, we employ the @USE statement, as follows:

@USE 13,PRTFILE

This says that if there is a file named PRTFILE assigned to the run, it can
also be referred to as "13". Thus, if this file has been catalogued, we
could have the following:

@ASG,AX
@USE
@FREE

PRTFILE
13,PRTFILE
13

When the last statement above has been executed, the file named PRTFILE will
have been freed. Let us now suppose that this file is a print file containing
the "printed" output of the program, namely one of the five kinds discussed in
Section 5.6. To transfer this information to paper, i.e., to actually print it,
we use the following command:

@SYM,U PRTFILEPB2

'TOTE: The CAT and ASG can be replaced here by the single statement @ASG,CPX
PRTFILE,F/1//250. This assigns the file and catalogues it if and only
if the job terminates correctly.



This will only work if the file in question is a catalogued file and is
not assigned to the run when the @SYM command is given. That is, the file must
be freed prior to printing. Repetition of this command produces additional
copies of the output, one copy for each occurrence of the command.

The above instruction directs the printing to occur on printer #2 (PR2);
other choices are PR1, PR3, and PR9. PR1 and PR2 are reasonably reliable and
produce easy-to-read output, but are slow. PR3 is very fast but does not pro-
duce beautiful print; it should be used to print large batches of output, or
anytime when the quality of the print is not essential. PR9 is currently un-
reliable. Since any one of these printers could be shut down for repairs at
any time, it is wise to check with the 1108 dispatcher before submitting the
job. A @SYM command to an inoperative printer will simply be ignored by the
computer, and no print out made.

Our final comments in this section concern magnetic tapes.* Tapes must
also be "assigned" to the run so that they will be available to the program.
The required statement is as follows:

@ASG,T INTAPE,8C,9876N

The "T" stands for temporary; as soon as the run is over, the tape will
be removed from the computer (if it hasn't already been freed and removed).
"INTAPE" is the name given to the tape while it is assigned to the run. 9876
(say) is the permanent identifying number of the tape, and the "N" specifies
that we only want to read from this tape -- we do not wish to write on it.
[If we want to write on the tape we use the letter "R" instead of "N".] When
we are finished with the tape, we simply say:

@FREE INTAPE

As with the files, the @USE statement supplies a temporary name for the
tapes; for example:

@USE 9,INTAPE

which gives the temporary name 9 to the tape which is actually tape 9876.

5.13 Specific Tapes-and Files for AGGFORM

AGGFORM always expects to read from and write onto tapes and files having
certain specific. numbers as their names. AGGFORM2, for Instance, expects the in-
put tape to be named 9. This can be achieved either by assigning the tape
with the name 9 to begin with, or by assigning it with another name and employ-
ing the @USE statement to give it the temporary name 9. For tapes, the latter
procedure is unnecessarily indirect; for_print files, however, it can be very
useful.

First we give a complete list of the file (unit) numbers involved:

*We do not attempt to be complete on this subject. Tapes must be SAVED by use
of "tape save" cards, and maintained- or they may be destroyed! SAVER tapes
are destroyed after 48 hours unless a tape save card is submitted.
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Output tape (AGGFORM1 & 2) 11.

Input tape
*

(AGGFORM2)
*

9.

Multiple Mania Print File 13.

All Aggregates Print File 15.

Interval of Aggregates Print
File 21.

1
Single Sections Print File 23.

The "New Aggregates" output is printed along with the regular computer
output for the job, and hence, no special provision need be made by the user.
When, however, the user requests other types of printed output (i.e., non-

zero digits in the Print Control Number), he must provide a file with the appro-

priate number onto which the program can write. Otherwise catastrophe results.

In general one can simply assign (and catalog) files with the appropriate

tf

number. The exception to this occurs when one wishes two different copies of
the same type of printout. Suppose the user wishes to process data from two
different "groups" in the same week, e.g. faculty and T/As, and have, say, the
list of All Aggregates from each data set stored on the computer at the same
time. Needless to say, ong'cannot have two distinct files with the same name
(in this case 15). Rather, one must catalog the files with distinct names,
then give each the temporary name 15 only for the duration of the appropriate
AGGFORM execution.

One final comment about the @SYM statement: Print Files are identified
by the number of the job (number on job card) during which they were written.
This enables the @EYM'ed output, which is printed separately from the rest of
the job, to be returned to the user with his normal output. But this means
that if on Monday I write on file 13 in job #2000, and on Tuesday submit job
#3000 which does nothing but SYM out an extra copy of file 13, this new copy
will be labeled with the number 2000 and will be stored on the shelves of the
Computer Center uncle: that number, separate from my deck of cards and normal
output from job #3000. Hence it is essential to keep a record of the job num-
bers in which print files are first createdlt

5.11 Obtaining; the Program

It is intended that the program should reside on a magnetic tape (with
perhaps also one or more backup tapes containing additional copies ) and be

read into the computer only when execution is desired. Let us assume the
appropriate tape number is XXXX; one prepares for execution as follows:

Input to AGGFORM1 is handled in a special way, even if it is on a tape.
See listing of runs in Appendix F.

t A truly skilled operator can change this job number on the file to a 6 .1

character name before it is symmed. He would first copy the complete file
(or else make sure that a copy had been rolled out the previous night in
case of catastrophe), then from TTY use @FILEDIT <file name> and A 1,28
and then C VKACSER'to change the fifth word (which is the job number) to
e.g. KACSER (no more than 6 ...tharacters). Similarly, of course, an AGGFORM
run originally submitted on :eletype should always be given a distinctive

1

run identifier.
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@ASG,T P,8C,XXXXN

@CAT,P PATSY.,F/1//250

@COPIN P.,PATSY

@FREE

Actually there are two possible formats for writing on tape. The 8C
in the first card refers to one of these. The other format is 8C9. The
tape must be read in the same format in which it was )riginally written.
Hence 8C should be replaced by 8C9 if appropriate.

The run decks in Appendix F assume that the program has already
been read into a file called KACSER*PATSY.t Normally one intends to run at
least several executions over a course of a week or so, and it makes sense
to leave the program stored in the computer for the duration. This is why
PATSY was catalogued in the above example. If one did not need the program
again, he could DELETE the file at the end of the job, or, alternatively,
merely assign it as a temporary file in the first place:

@ASG,T P,8C,XXXXN

@ASG,T PATSY,F/1//250

@COPIN P.,PATSY

@FREE

Then when the job is finished, PATSY will vanish.

5.15 Putting Together the Entire Run Deck

Appendix F contains sample decks for running AGGFORM1 and
AGGFORM2. The preceding sections should have given the reader sufficient
understanding to allow him to follow the examples and run AGGFORM correctly.
Details of the @RUN card can be found in the 1108 EXEC 8 USER'S MANUAL.

The examples should be studied carefully together with the material in
this chapter. They have "editorial" explanations, and refer to the heirarchy
of aggregates discussed in Appendix C.

t The "qualifier" KACSER* is the name of the individual who first
created the file PATSY in a run which had his name as qualifier
(in this case Kacser).
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APPENDIX A. THE QUESTIONNAIRES

A.1. The Seven Questionnaires Actually Used Fall 1971

UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Form 1 - "General" Courses (Lecturer)

The purpose of this questionnaire is to obtain in an anonymous fashion youropinion about the physics and astronomy teachers and courses. This infor-mation will be used in many ways -- to improve each teacher's
performance,to help the chairman assign faculty members to courses, and to provideimportant input in the evaluation of faculty with respect to retention andpromotion.

Do not put your student number in the box labelled student number in the lowerright hand corner of your answer sheet. Instead put the code number for thiscourse (which should be on the blackboard) in that nine digit space by block-ing in the appropriate blocks, e.g. Code Number 012210021would become:Your instructor will get the tabulated results of this
questionnaire, together with any written comments, NUMBERafter the final grades in this course have been ' I 1-1-1-submitted. ,0 i °DI

IGeneral Instructions I

: 1,11. All entries must be on the STANDARD ANSWER SHEET.
Comments must be written on the back of this sheet.

1-2. Use a Number 2 pencil only. Each question must have
,1

either one block only or no block marked. Multipleanswers are not allowed, so that a wrong answer
must be erased carefully and completely. To mark
the response (f) leave all spaces blank. This willbe counted.

3. Black in your course code number in the nine digit space labelled"StudentNumber" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the coursenumber; section number; name of the specific person whom you are evaluating;and whether this is a lab, recitation,
or lecture; (e.g., "Phys 100,Section 201, John Doe, Lab.") This information should also be on theblackboard.

I14. Even if you do not fill out the questionnaire please carry out instructions 3

1

- and 4, and return the otherwise blank answer sheet. Thank you for yourcooperation.
...

F



Questions:

1. With regard to this questionnaire:

(a) You basically approve of such questionnaires, and hence you are re-
sponding to the whole questionnaire.

(b) You find such questionnaires an imposition, but in spite of this view,
you are responding to the whole questionnaire.

(f) (i.e. leave blank) You disapprove of such questionnaires, and hence
(PLEASE, after filling in the code number) intend to abstain completely.

2. The lecturer presented the historical origins of ideas and concepts

(a) most of the time
CO some of the time
(c) very infrequently
(d) never
(f) no answer (i.e. leave blank)

3. In reference to question 2, I prefer -

(a) Much more
(b) more
(c) about right
(d) less

(e) much less

(f) no answer

4. The lecturer related physics to other disciplines -

(a) very infrequently
CO some of the time
(c) never
(d) most of the time
(f) no answer (i.e. leave blank)

S. In reference to question 4, I prefer -

(a) much more

(b) more
(c) about right
(d) less

(e) mich less
(f) no answer

6. The lecturer brought out the "philosophical" beauty in the subject, i.e.
some feeling for the internal symmetry and logic of the subject -

(a) most of the time
(b) some of the time
(c) very infrequently
(d) never
(f) do answer (i.e. leave blank)

in reference to question 6, I prefer

(a) much more
(b) more
(c) about right
(d) less
(e) much less

(f) no answer

8. The lecturer related class topics t, students' lives and concern, and
more generally to tae outside world -

(a) a lot of the time
(b) very infrequently
(c) some of the time
(d) never
(e) as often as possible
(f) no answer



9. In reference to question 8, I prefer

(a) much more
(b) more
(c) about right
(d) less
(e) much less
(f) no answer

10. Due to my taking this course, my interest and appreciation for the subject

(a)

(b)
(c)

(d)

(e)

(f)

have increased greatly
have increased a bit
have remained unchanged
have decreased somewhat

have been completely turned off
no answer

11. The lecturer and course stimulated
my intellectual curiosity and provoked

independent thinking -

(a) a great deal
(b) quite a lot
(c) a little
(d) not at all
(e) had negative effect
(f) no answer

12. I evaluate the lecturer's knowledge of the subject as being

(a) excellent (b) good
(d) less than satisfactory
(f) no answer

(c) satisfactory
(6) incompetent

13. His ability to get the material across to me is -

(a) excellent
(d) poor

(b) good
(e) zero

116 Hie preparation for class is

(c) satisfactory
(f) no answer

A1.3

excellent CI good (c) satisfactory (d) lees than satisfactory
poor (f no answer

15. The lecturer -

(a) usually started and ended his class on time
(b) sometimes started late or ended late
(c) frequently started late or ended late
(d) frequently started late and also ran over
(c) often called off class or didn't show up
(f) nb answer

16. The course as a whole was planned and organized -

(a) extremely well
(b) well
(c) acceptably
(d) rather poorly
(e) extremely poorly
(f) no answer

17. In my opinion the inclusion in the course of lecture demonstrations,
films, and visual aids was -

(a) too much

(b) good
(c) adequate
(d) not enough
(e) too little
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18. The lecturer's apparent concern in teaching this class showed that he was

(a) exceedingly interested (b) usually quite interested
(c) fairly interested (d) only occasionally interested
(e) bored (f) no answer

19. His attitude toward questions in class was -

(a) very encouraging (b) usually encouraging (c) adequately receptive
(d) flippant (e) discouraging (f) I have no opinion

20. From my experience, the teachers availability for questions outside
of class hours was -

(a) encouragingland generous of his time
(b) usually available
(c) barely adequate
(d) discouraging and usually unavailable
(e) always unavailable
(f) I have no opinion

21. The feeling between tne lecturer and the students was -

(a) that of strong goodwill (b) that of gpodwill (c) neutral
(d) negative (e) antagonistic uo answer

22. The exams -

23.

(a) always covered material or techniques emphasized in the course
(b) usually covered material or techniques emphasized in the course
(c) sometimes covered material or techniques emphasized in the course
(d) frequently covered material not emphasized in the course
(e) were totally unrelated to the course
(f) no answer

The exams and grading in the course were -

(a) much too easy; easy to get good grade without adequate understanding
(b) a little too easy
(c) very fair
(d) somewhat too difficult to get a good grape
(e) much too hard
(f) no answer

24. The assignments in the course were -

(a) much too hard or much too long
(b) generally somewhat too difficult or somewhat too long
(c) about right for the course
(d) not quite adequate
(e) non-existent or grossly inadequate

(f) no answer

25. The problems and/or questions assigned were -

(a) very useful in understanding the material
(b) helpful in understanding the material
(c) somewhat helpful in understanding the material
(d) generally not well selected
(e) poorly selected
(f) no answer

26. The text(s), handouts, readings, etc. were

(a) excellent (b) good (c) satisfactory
(d) less than satisfactory (e) poor (f) no answer



27.

2$.

if you were to take
another physics course at approximately the samelevel in which this
person was teaching, you would -

(a) eagerly seek his section out
(b) take his section if convenient
(c) have so strong feelings
(d) avoid his section if easily possible
(e) avoid his like the plague
(f) me answer

On the oasis of this person's teaching in this course, I think that he -

(a) merits appropriate recognition for his truly outstanding teaching
(r) is a good teacher
(c) has the potential of becoming a good teacher
(d) is an adequate teacher, but without much potential
(o) should not be retained as a teacher in this course
(f) DO answer

29. The math.amd/or physics background that I assumed was needed in this
course was -

(a) sufficient to handle the course
(6) inadequate, but the instructor filled in the gaps
(c) inedequat., and further, the instructor failed to fill in the gaps
(d) greater than needed
(e) poorly related to the course

(f) no answer

30. In my opinion the general level and speed of the course were -

(a) such too hard and/or much too fast
(b) somewhat too hard and/or somewhat too fast
(c) just right
(4) a little too easy and/or a little too slow
(o) mach too easy and trivial
(f) mo answer

31. Ris use of examples and illustrations was -

(a) excellent and effective
(c) adequate and helpful
(e) noticeably lacking

(b) good
(d) less than satisfactory
(f) no answer

For each of the following possible bad habits, mark'block (a) if and only if
the instructor suffers from it. and it would be desirable for him to correct
it; otherwise make no mark -

32. inaudible
33. writing was illegible
34. spoke either too fast or too slow
3S. monotonous style of speaking
36. poor organization on blackboard
37. lectured to the blackboard
3$. paced too such
39. "hums" and "haws"
40. distracting or nervous mannerisms
41 caustic or sarcastic manner
42. may other bad habits' Mark (a) if

"yes" and specify on the reverse
side of answer sheet

(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected

(a) yes

For each of the following positive qualities, mark block (a) if the instructor
has it to a high degree -

446 is articulate
.44. has excellent organization on blackboard
4S. has very well paced lecture
46. has a lively style of speaking
47. has cheerful or pleasant disposition
4$. speaks directly to the class
49. has a sense of humor when called for

SO. he motivated me to do ay best work
SI. be discussed his actions, decisions,

and Selection of topics
52. he aide difficult topics easier to

understand

(a) yes
(a) yes
(a) yes

(a) yes
(a) yes

(a) yes
(a). yes
(a) yes

(a) yes

(a) yes

1.5

A.1.5



b3.

S4;

SS.
S6.

he summarized major points (a) yeshe stated objectives for tech class
section

(a) yes
he discussed practical applications. (a) yesAny other outstanding positive qualities?
Mark block (a) if yes, and specify on (a) yesthe reverse side of answer sheet

A1.6

1.6

57. Do you think this Questionnaire
asked the right questions? If yes,

mark (a) It not, mirk (b) and specify cm the reverse side
of answer sheet.

i

yes
b no (specify on the reverse side

of answer sheet).f I prefer not to answer.

58. Please discuss on the back of the
answer sheet anything you particularlyliked about the course or particularly disliked.

Did you make such a
comment?

(a) yes (t) no (i.e. leave blank)

S9. Your class is -

(a) freshman (b) sophomore (c) junior
(d) senior (e) graduate or special student (f) I prefer not to answer

60. Your major is in the area of -

(a) humanities (b) social sciences (c) life sciences
(d) physical sciences (e) other (mark here, and specify on the reverse

side of answer sheet) (f) I prefer not to answer

61. How many hours of work outside class did yon put in on this course?
(exclude hours related specifically to lab) -

(a) between 0 and 2 hours per week
(b) between 2 and 4 hours per week
(c) between 4 and 6 hours per week
(d) between 6 and 8 hours per week
(e) over 8 hours per week
(f) I prefer not to answer

62. In the course do you expect to get -

(a) a good grade
(c) a poor grade

(b) an average grade
(d) I prefer not to answer

63. How many classes of this instructor have your missed -

(a) none (b) very few . (P) few(d) many (e) nearly all (f) I prefer not to answer

64. You are, taking this course -

(a) to fulfill a General Education requirement
(b) to fulfill a requirement of my program
(c) elective, chosen because of my interest in the subject
(d) elective, chosen because I needed an easy course
(s) elective, chosen because I heard the course or professor was good
(f) I prefer not to answer

6S. Of the courses that would have served my purpose, this one was

(a) only choice that fulfilled my needs
(b) my first choice
(c) my second choice
(d) only course still open
(f) I prefer not to answer (i.e. leave blank)

1

1

1



UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Form 2 "Service" courses (Lecturer)

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion about the physics and astronomy teachers and courses. This infor
mation will be used in many ways -- to improve each teacher's performance,
to help the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retention and
promotion.

Do not put your student number in the box labelled student number in the lower
right hand corner of your answer sheet. Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block
ing in the appropriate blocks, e.g. Code Number 012210021would become;
Your instructor will get the tabulated results of this
questionnaire, together with any written comments, NUMIU.R
after the final trades in this course have been

lyi.rtrao_

lila...ow 1 1. 1.. 3.
. I

All entries must be on the STANDARD ANSWER SHEET.

submitted.

General Instructions

1.
Comments must be written on the back of this sheet.

2. Use a Number 2 pencil only. Each question must have
either one block only or no block marked. Multiple
answers are not allowed, so that a wrong answer
must be erased carefully and completely. To mark
the response (f) leave all spaces blank. This will
be counted.

3. Black in your course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e.g., "Phys 100,
Section 201, John Doe,.Lab. ") This information should also be on the
blackboard.

Even if ou do not fill out the uestionnaire leaLee car out instructions 3
and 4, and return the otherwise blank answer sheet. Thank you for your

-

cooperation.
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2 . 2

Questions

1. With regard to this questionnaire:

(a) You basically approve of such questionnaires, and hence you are
responding to the whole questionnaire.

(b) You find such questionnaires
and imposition, but in spite of this

view, you are responding to the whole questionnaire.
(f) (i.e. leave blank) You disapprove of such questionnaires, and

hence (PLEASE, after filling in the code number) intend to abstain
completely.

2. I evaluate the lecturer's knowledge of the subject as being -

(a) excellent
(d) less than satisfactory
(f) no answer

(b) good (c) satisfactory
(e) incompetent

3. His ability to get the material across to me is -

(a) excellent
(d) poor

(b) good
(e) zero

(c) satisfactory
(f) no answer

4. His preparation for class is -

(a) poor (b) satisfactory (c) good
(d) less than satisfactory (e) excellent (f) no answer

S. The lecturer -

(a) usually started and ended his class on time
(b) sometimes started late or ended late
(c) frequently started late or ended late
(d) frequently started late and also ran over
(e) often calls off class or doesn't show up
(f) no answer

6. The course as a whole was planned and organized -

(a) extremely well (b) well (c) acceptably
(d) rather poorly (e) extremely poorly (f) no answer

7. In my opinion the inclusion in the course of lecture demonstrations,
films, and visual aids was -

(a) too much
(d) not enough

4 8. The lecturer -

(b) good (c) adequate
(e) too little (f) no answer

(a) seldom made the underlying physical ideas clear
(b) never made the underlying physical ideas clear
(c) usually made the underlying physical ideas clear.
(d) always made the underlying physical ideas clear
(f) no answer (i.e. leave blank)

9. The lecturer's ability to make the subject interesting -

(a) excellent
(d) poor

(b) good
(e) zero

(c) satisfactory
(f) no answer

10. The lecturer's apparent concern in teaching this class showed that he was -

(a) exceedingly interested
CO usually quite interested
(c) tairly interested
(d) only occasionally interested
(e) bored
(f) no answer

1



11. His attitude toward questions

(a) very encouraging
(d) flippant

(b)
(e)

2.3

in class was -

usually encouraging (c) adequately receptive
discouraging (f) I have no opinion

12.. From my experience, the teacher's availability for questions outside
of class hours was -

(a)

(b)
(c)

(d)

(e)

encouraging and generous of his time
usually available
barely adequate

discouraging and usually unavailable
always unavailable

(f) I have no opinion

13. The feeling between the lecturer

(a) that of strong good will
(c) neutral
(e) antagonistic

and the students was -

(b) that of good will
(d) negative
(f) no answer

14. Does the lecturer make the distinction between the important points of the
subject and incidental information -

(a)

(b)

(e)
(d)

(e)
(f)

yes, he always makes that distinction very clearly
he makes that distinction clear in most instances
sometimes he does, sometimes he doesn't
for the most part such a distinction is not made
never
no answer

15. The exams -

(a)
(b)

(c)
(d)

(e)

(f)

always covered material or techniques emphasized in the course
usually covered material or techniques emphasized in the course
sometimes covered material or techniques emphasized in the course
frequently covered material not emphasized in the course
were totally unrelated to the course
no answer

16. The exams and grading in the course were -

(a)

(b)
(c)

(d)

(e)
(f)

much too easy; easy to get good grade without adequate understanding
a little too-easy
very fair

somewhat too difficult to get a good grade
much too hard
no answer

17. The assignments in the course were

(a) mucl- too hard or much too long
(b) generally somewhat too difficult or somewhat too long
(c) about right for the course
(d) not quite.adequate
(e) non-existent or grossly inadequate
(f) no answer

1$. The problems and/or questions assigned were

(a)

(b)

(c)

(d)

(e)

very helpful in understanding the material
helpful in understanding the material
somewhat helpful in understanding the material
generally not well selected
poorly selected
no answer

19, The text(s), handouts, readings, etc. were

(a). excellent
(d) less than satisfactory

(b) good
(e) poor

(c) satisfactory
(f) no answer

A1.9



2.4

20. The grading and commentary on the homework was -

(al carefully done and helpful
(b) adequately done
(c) less than satisfactory
(d) arbitrary and unfair
(e) not done
(f) no answer

21. If you were to take another physics course at approximately the same
level in which this person were teaching, you would -

(a) eagerly seek his section out
(b) take his section if convenient
(c) have no strong feelings
(d) avoid his section if easily possible
(e) avoid him like the plague
(f) no answer

22. On tne basis of this person's teaching in this course I think that he -

(a) merits appropriate recognition for his truly outstanding teaching
(b) is a good teacher
(c) has the potential of becoming a good teacher
(d) is an adequate teacher, but without much potential
(e) should not be retained as a teacher in this course
(f) no answer

23. The math and/or physics background implied by the prerequisite of this
course was -

(a) sufficient to handle the course
(b) inadequate, but the instructor filled in the gaps
(c) inadequate and further, the instructor failed to fill in the gaps
(d) greater than needed
(e) poorly related to the coarse
(f) I don't know the official prerequisite

24. In my opinion the general level and speed of the course were -

(a) much too hard and/or much too fast
(b) somewhat too hard and/or somewhat too fast
(c) just right
(d) a little too easy and/or a little too slow
(e) much too easy and trivial
(f) no answer

25. His use of examples and illustrations was -

A1.10

(a) excellent and effective
(b) good

1(c) adequate and helpful
1

. (d) less than satisfactory
(e) noticeably lacking
(f) no answer

For each of the following possible bad habits, mark block (a) if and only if
the instructor suffers from it, and it would be desirable for him to correct
it; otherwise make no mark -

26, inaudible
27, writing was illegible
28. spoke either too fast or too slow
29. monotonous style of s.eaking
30. poor organization on blackboard
31. lectured to the blackboard
32. paced too much
33. "hums" and "haws"
34. distracting or nervous mannerism
35. caustic or sarcastic manner
36. any other bad habits? Mark (a) if

"yes" and specify on the reverse
side of answer sheet

(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected

(a) yes
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2.5

For each of the following positive qualities, mark block (a) if the instructor
has it to a high degree -

37. is articulate
(a) yes

38- has excellent organization on blackboard (a) yes
39. has very well paced lectures

(a) yes
40. has a lively style of speaking (a) yes
41. has cheerful or pleasant disposition (a) yes
42. speaks directly to the class (a) yes
43. has a sense of humor when called for (a) yes
44. he motivated me to do my best work (a) yes

45. he discussed his actions, decisions, and (a) yes
selection of topics

46. he made difficult topics easier to.understand (a) yes
47. he summarized major points (a) yes
48. he stated objectives for each class session (a) yes
49. he discussed practical applitations (a) yes
50. avoided excessive mathematical details (a) yes
Si. Any Other outstanding positive qualities?

Mark block (a) if yes, and specify on the (a) yes
reverse side of answer sheet

52. The course presented facts and concepts from related fields -

(a) most of the time
(b) some of the time
(c) very infrequently
(d) never
(f) no answer (i.e. leave blank)"

53. In reference- to question SI, I prefer -

(a) much more
(b) more

(c) about right
(d) less

(e) much less
(f) no answer

54. The lecturer related class topics to students' lives and concerns, and
more generally to the outside world -

(a) as often as possible
(b) a lot of the time
(c) some of the time
(d) very infrequently
(e) never
(f) no answer

55. In reference to question 53, I prefer -

(a) much more
(b) more
(c) about -fight

(d) less

(e) much less
(f) no answer

56. Due to my taking this course, my mastery of the subject matter and of the
relevant skills and methods

(a) have improved greatly
(b) have improved somewhat
(c) have remained constant
(d) have decreased somewhat due to confusion created by the course
(e) have decreased a great deal
(f) no answer

A 1 . I I



57. Do you think this Questionnaire asked the right questions? If yes, mark (a)
If not, mark (b) and specify on tht reverse side of answer sheet. -

(a) yes
(b) no (specify on the reverse side of answer sheet.)
(f) I prefer not to answer

SS. Please discuss on the back of the answer sheet anything you particularly
liked about the course or particularly disliked. - Did you make such acomment?

(a) yes
(f) no (i.e. leave blank)

59. Your class is -

(a) freshman (b) sophomore (c) junior
(d) senior (e) graduate or special student (f) I prefer not to answer

60. Your major is in the area of -

(a) engineering
(b) premed or life sciences
(c) mathematics
(d) chemistry
(e) Other (mark here, and specify on the reverse side of the,sheet)
(f) I prefer not to answer

1

61. How many hours of work outside class did you put in on this course?
(exclude hours related specifically -o lab). -

(a) between 0 and 2 hours per week
(b) between 2 and 4 hours per week
(c) between 4 and 6 hours per week
(d) between 6 and 8 hours per week
(e) over 8 hours per week
(f) 1 prefer not to answer

62. In the course do you expect to get -

(a) a good grade
(b) an average grade
(c) a poor grade
(4) I prefer not to answer ( i.e. leave blank)

63. How many classes of this instructor have you missed

64.

(a) none
(d) many

(b) very few
(e) nearly all

You are taking this course -

(a) to fulfill a General Education requirement
(b) to fulfill a requirement of my program
(c) elective, chosen because of my interest in the subject
(d) elective, chosen because I needed an easy course
(6) elective, chosen because I heard the course or professor was good
(f) I prefer not to answer

(c) few
(f) I prefer not to answer

65. Of the courses that would have served my purpose, this one was

(a) only choice that fulfilled my needs
(b) my first choice
(c) my second choice
(d) only course still open
(f) no answer (i.e. leave blank)
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UNIVERSITY OF MARYLAND

Physics Departmenc

Teaching Questionnaire

Form 3 - "Physics" (or G.P.S.) Graduate or Undergraduate Courses (Lecturer)

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion about the physics and astronomy teachers and courses. This infor-
mation will be used in many ways -- to improve each teacher's performance,
to help the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retention and
promotion.

Do nor put your student number in the box labelled student number in the lower
right hand corner of your answer sheet Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block-
ing in the appropriate blocks, e.g. Code Number 012210021would become:
Your instructor will get the tabulated results of this
questionnaire, together with any written comments, NUMB! k

after the final grades in this course have been
submitted.

General Instructions

1. All,entries must be on the STANDARD ANSWER SHEET.
Comments must be written on the back of this sheet.

2. Use a Number 2 pencil only. Each question must have
either one block only or no block marked. Multiple
answers are not allowed, so that a wrong answer
must be erased carefully and completely. To mark
the response (f) leave all spaces blank. This will
be counted.

Oi 1-1 1 01)1

OMO.0 a Omwseir
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3. Black in your course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e g., "Phys 100,
Section 201, John Doe; Lab.") This information shou1.1 also be'on the
blackboard.

Even if you do not fill out the questionnaire please carry out instructions 3
and 4, and return the otherwise blank answer sheet. Thank you for your
cooperation.
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Questions:

1. With regard to this questionnaire:

(a)

(b)

(r)

You basically approve of such questionnaires, and hence you are
responding to the Viable questionnaire.

You find such questionnaires an imposition, but in spite of this
view, you are responding to the whole questionnaire.
(i.e. leave blank) You disapprove of such questionnaires, and
hence (PLEASE, after filling in the code number) intend to abstain
completely.

2. I evaluate the lecturer's
knowledge of the subject as being -

(a) excellent
(b) good (c) satisfactory(d) less than satisfactory
c) incompetent(f) no answer

3. His ability to get the material
across to me is -

(=) excellent (b) good
(d) poor (e) zero

(c) satisfactory
(f) no answer

4. His preparation for class is

(a)

)

poor (b) satisfactory (c) good
less than satisfactory (e) excellent(aCr)(f) no answer

S. The lecturer -

(a) usually started and ended his class on time
(b) sometimes started late or ended late
(c) frequently started late or ended late
(d) frequently started late and also ran over
(e) oft 1 calls off class or doesn't show up
(f) no answer

6. The course as a whole was planned and organized

(a) extremely well
(d) rather poorly

(b) well (c) acceptably
(e) extremely poorly (f) no answer

7. In my opinion the inclusion in the course of lecture demonstrations,
films., and visual aids was -

(a) too much
(d) not enough

8. The lecturer -

(b) good
(e) too little

(c) adequate
(f) no answer

(a) seldom made the underlying physical idcas clear
(b) never made the underlying physical ideas clear
(c) usually made the underlying physical ideas clear
(d) always made the underlying physical ideas clear
(f) no answer (i.e. leave blank)

9. The lecturer's ability to make the subject interesting -

(a) excellent (b) good (c) satisfactory (d; poor
(e) zero (f) no answer

10. The lecturer's apparent concern in teaching this class showed that he was

(a) exceedingly interested
(b) usually quite interested
(c) fairly interested
(d) only occasionally interested
(e) bored

no answer

11. His attitude toward questions in class was -

(a) very encouraging (b) usually encouraging (c) adequately receptive
(d) flippant (e) discouraging (f) I have no opinion

1

1

1

1
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12. From my experience, the teacher's availability for questions outside
of class hours was -

(a) encouragilv, and generous of his time
(b) usually available
(c) barely adequate
(d) discouragii4 and usually unavailable
(e) always unaiailahle
(f) I have no opinion

13. The feeling between the lecturer and the students was

(a) that of strong good will (b) that of good will
(c) neutral (d) negative
(e) antagonistic (f) no answer

14. Does the lecturer rake the distinction between the important points of the
subject and incidental information -

(a) yes, he alhays macs that distinction very clearly
(b) he ma%es that distinction clear in most instances
(c) sometimes he does, swetim:s he doesn't
(d) for the most part such a distinction is not made
(e) never

(f) no answer

IS. The exams -

(a) always covered material or techniques emphasized in the course
(b) usually covered material or techniques emphgized in the course
(c) sometimes covered material or techniques emphasized in the course
(d) frequently covered materii.l not emphasized in the course
(e) were to,ally unrelated to the course
(f) no answer

16. The exams and grading in the course were -

(a) much too easy; easy to get good grade without adequate understanding
(b) a little too easy
(c) very fair
(d) somthat too difficult to get a good grade
(e) much too hard
(f) no arwer

17 The ah.;i:,nments in the coirsc here -

(a) much too hard or much too lcng
(b) generally somewhat to difficult or somewhat too long.
(c) abort right fox the course
(d) not quite adequate
(c) non - existent or grossly inadequate

(f) no answer

18. The problems and/or question assigned

19.

Were

(a) very helpful in under t.onling the material
(b) helpful in uneerstandin the material
(c) somewhat helpful in understanding the material
(d) generally not well selected
(e) poorly selected

(f) no answer

The text(s), handouts, readii.:F, etc. were

(a) excellent
(d) less than satisfactory

(b) good
(e) poor

20, The grading and comentary on the homework was

(a)
(b)

(c)

(0)

(c)

(f)

careilly done and helpful
adequately done

less than satisfactory
arbitrary and ulTair
not done
no answer

(c) satisfactory
(f) no answer

A1. 15



2i. If you were to take another physics course at approximately the same
level in which this person were teaching, you would -

(a)

(b)

(c)

(d)

(c)

(f)

eagerly sock his section out
take his section if convenient
have no strong feelings

avoid his section if easily possible
avoid him like the plague
no answer

22. On the basis of this person's teaching in this course I think that he

(a)

(b)

(c)

(d)

(e)
ff.)

merits appropriate recognition for his truly outstanding teaching
is a good teacher

has the potential of becoming a good teacher
is an adequate teacher, but without much potential
should not be retained as a teacher in this course

',IIRW,L.r

23. The math and/r physics background implied by the prerequisite of thi.,
course was -

24.

(a)
(b)

(c)

(d)

(c)

(f)

sufficient to handle the course

inadequate, but the instructor filled in the gaps

inadequate and further, the instructor failed to fill in the gaps
greater than needed

poorly related to the mase
I don't know the official prerequisite

In my opinion the general level and speed of the course yore

(a)

(b)

(c)
(d)

(c)
(f)

much too hard and/or much to fast

somewhat too hard and/or somewhat too fast
just right

a little too easy and/or a little too slow
much too easy and trivial
no ansccr

25. His use of examples and illustrations was -

(a)
lb)

(c)
(d)

(e)

excellent and effective
good

adygoate and helpful
less than satisfactory
noticeably lacking,

no answer

For each cf the followiag possiMe earl block (a) if and enlyif
the instructor suffers from it, and it Isould be d sirablc ior hin to correct
it; otherwise make no mark -

26. inaudible
27. writing as illegible
28. spoke either too 'fast too slow
29. monotonous style of speaking
30. poor organization on blackboard
31. lectured to the blackboard
32. paced too nuch
33. "hums" and "haws"
34. distracting or nervous mannerisms
35. caustic or sarcastic mannor
36. any other bad habits? Mark (a) if

"yes ", and specify on the reverse

side of anscer sheet

(a)

(a)
(a)

(a)

(a)

(a)

(a)

(a)

(a)

(a)

should
should
should
should
should
should
should
should
should
should

(a) yes

be

be

be
be

be
be

be

be

be

corrected
corrected
corrected
corrected
corrected
corrected
corrected
corrected
corrected
corrected
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For each of the following
positive qualities, mark block (a) if the instructorhas it to a hiiki degree -

37. is articulate
38. has eNcellen: organization on blackboard
39. has very well paced lectures
40. has a lively style of 'Teakine,
41. has che:rful or plea..nt di,potsitio4
42. speaks d,iectl to the cl"'z
43. has a sense of humor hhn called for
44. he motivated me to do he,st

45. he discussed his actions, decisions, and
selection of topics

46. he made difficult topics easier to understand (a) yes
47. he summarized major points (a) yes
48. he stated objectives for each class session (a) yes
49. he discussed practical applications (a) yes
50. avoided excessive mathematical details (a) yes
51. Any other outstanding positive qualities?

Mark block (a) if yes, and specify on the (a) yes
reverse side -f answer ch.et

52. Do you tnink this Questionnaire asked the right questions? If "yes", mark
(a). If not, mark (b) and specify on the reverse-side of answer sheet. -

(a) yes

(a) yes
(a) yes
(a) ycs
(at) ycs
(a) yes
(a) yes

(a) yes

(a) yes

a yes
b no (mark (b) and specify on the reverse side of answer sheet).
f I prefer not to answer.

53. Please discuss on the back of the answer sheet anything you particularly
liked about the course or particularly disliked. Did
See 1..58

54. Your class is -

(a) freshman or first year graduate
(b) sophomore or second year graduate
(c) junior or third or higher year graduate student
(d) senior
(e) special student
(f) I prefer not to answer

55. Your major is in the area of -

(a) physics or astronomy
(b) engineering
(c) life sciences or premed
(d) mathematics
(e) other (mark here, and specify on the reverse side of the sheet)
(f) I prefer not to answer

56. How many hours of work outside class did you put in on this course?
(exclude hours related specifically to lab) -

(a) between 0 and 2 hours per week
(b) between 2 and 4 hours per week
(c) between 4 and 6 hours per week
(d) between 6 and 8 hours per week
e) over 8 hours per week
(f) I prefer not to answer

57. In the course do you expect to get -

(a) a good grade
(b) an average grade
(c) a poor grade
(f) I prefer not answer (i.e. leave blank)

58. How many classes of this instructor have you missed -

(a) none (b) very few (c) few
(e) nearly all (f) I prefer not to answer

(d) many

3.5
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59. You are taking this course -

(a)

05)
(c)

(d)

(e)

(f)

to fulfill a General Education requirement
to fulfill a requirement of my program
elective, chosen because of my interest in the subject
elective, chosen because I needed an easy course
elective, chosen because I heard the course or professor was good
I prefer not to answer

60. Of the courses that would have served my purpose, this one was

(a) only choice that fulfilled my needs
(b) my first choice
(c) my second choice
(d) only course still open
(f) no answer (i.e. leave blank)

3.6
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UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Form 4 - Recitation Sections

All .!uetions tk- the recitation, and to the recitation T/A or instructor.

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion dLout the physics and astronomy teachers and courses. This infor-
mattuu will be used in many ways -- to improve each teacher's performance,
to 11,:11. the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retention and
prowtion.

Do not puLyctir student.. number in the box labelled student number in the lowerlright hand corner of your answer sheet. Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block-
ing in the appropriate' blocks, e.g. Code Number 012210021would become:
Your instructor will .;et the tabulated results of this
questionnaire, together with any written comments, NUMBER
atter the final grades in this course have been --r

submitted. 0 1 'LA 1 Cr0 7-

1-
olormorioio
t t I I NMGeneral Instructions

&Low.' & 1 &..II
I

1. All entries must be on the STANDARD ANSWER SHEET.
Comments must be written on the back of this sheet.

2. Use a Number 2 pencil only. Each question must have
,I

either one block only or no block marked. Multiple
answers are not allowed, so that a wrong answer
must be erahed carefully and completely. To mark
the response (f) leave all spaces blank. This will
be counted.

3. Black in yout course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e.g., "Phys 100,
Section 201, John Doe, Lab.") This information should also be on the
blackboard.

Even if you do not fill out the questionnaire please carry out instructions 3
and 4, and return the otherwise blank answer sheet. Thank you for your
cooperation.
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Questions:,

1. With regard to this questionnaire:

(a)

(b)

(f)

4.2

You basically approve of such questionnaires, and hence you are responding
to the whole questionnaire.
You find such questionnaires an imposition, but in spite of this view,
you are responding to the whole questionnaire.
i.e. leave blank) You disapprove of such questionnaires, and hence
PLEASE, after filling in the code nuSber) intend to abstain completely.

2. I evalmIte the lecturer's hno.Aledgc of the subj;ct as brim -

(a) excellent (b) good (c) satie.factory
(d) less than satisfactory Ze) incorpetcnt
(f) no answer

3. His ability to get the material across to me is -

(a) excellent (b) good (c) satisfactory
(d) poor (e) zero (f) no answer

1

44 His preparation for class is -

1
(a) Poor

less than satisfactOlg f no answer

S. The teacher -

(a) usually started and ended his class on time
(b) sometimes started late or ended late
(c) frequently started late or ended late
(d)' frequently started late and also ran over
(c) often calls off class or doesn't show up
(f) no answer

6. The teacher related the recitation class to the lectures, assignments and exams

(a) extremely well (b) better than average
(c) average (d) rather poorly
(e) extremely poorly (f) no answer

7. The teacher's ability to make the subject interesting was -

(a) excellent (b) good (c) satisfactory (d) poor
(e) zero (f) no answer

S. The teacher's apparent concern in teaching this class showed that he was

(a) usually quite interested
(b) only occasionally interested
(c) fairly interested
(d) bored
(e) exceedingly interested
(f) no answer

9. His attitude toward questions in class was -

(a) very encouraging (b) usually encouraging
(c) adequately receptive (d) flippant
(e) discouraging (f) I have no opinion

10. From my experience, the teacher's availability for questions outside of
class hours was -

(a) encouraging and generous of his time
(b) usually available
(c)' barely adequate
(d) discouraging and usually unavailable
(e) always unavailable
(f) I have no opinion

'MINNOW.



11. The feeling between he teacher and the students was -

(a) that of strong good will (b) that of Food will
(c) neutral

(d) negative
(e) antagonistic (f) *0 answer

12. In discussing homework or exam problems the teacher -

(a)

(b)

(c)
(d)

(f)

always makes the underlying physical ideas clear
usually makes the underlying physical ideas clear
seldom makes the underlying physical ideas clear
never makes the underlying physical ideas clear
no answer (i.e. leave blank)

Is, The teacher's attempts to answer questions
about the lecture was -

(a)
(b)

(c)

(d)

(e)

(f)

very clear and to the point
often clear and helpful
usually satisfactory
less than satisfactory

generally unsuccessful
no answer

14. Class participation

(a)

(b)
(c)

(d)

(e)

(f)

effectively involved everyone
involved many people
involved only a few people
rarely involved anyone
was totally lacking
no answer

1s. If you were to take
anotner physics course in which this person wasteaching, you would -

(a)

(b)
(c)

(d)

(e)

(f)

16. On the

(a)
(b)

(c)

(d)

(e)

(f)

eagerly seek his section out
take his section if convenient
have no strong feelings
avoid his section if easily possible
avoid him like the plague
no answer

basis of this person's
teaching in this course, 1 think that

is an outstanding teacher
is a good teacher

has the potential of becoming a good teacher
is an adequate teacher,

but without much potential
should not be retained as s teacher
no answer

17. His use of examples
and illustrations was -

(a)
(b)

(c)

(d)

(ef) )

(

excellent and effective
good

adequate and helpful
less than satisfactory

noticeaEly lacking
no answer

he

For each of the following possible bad habits, mark block (a) if and only ifthe instructor suffers from it and it would be desirable for him to correctit; otherwise make no mark -

1$. inaudible
19. writing is illegible
20. speaks too fast
21. speaks too slow
22. poor organization on blackl,oare
23. talks to the blackboard
24. "hums" and "haws"
23. . distracting or nervous mannerisms
26. any other bad habits? Mark (a) if

"yes", and specify on the reverse
side of answer sheet

(a) should be lorrected
(a) should be corrected
(a) should be corrected
(a) should be corrected
.(a) should be corrected
(a) should be corrected
(a) should be corrected
(a) should be corrected

(a) yes

4.3

V

A1.21
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For each of the following positive qualities, mark black (a) if the
instructor has it to a high degree -

27. is articulate
211. has excellent organization of the blackboard
29. has a cheerful or pleasant disposition
30. speaks directly to the class

31. has a sense of sense of humor when called for
32. is very honest when he has made a mistake

or does not know the answer
33. avoids excessive mathematical detail
34. Any other outstanding positive qualities?

Mark block (a) if yes, and specify on
the reverse side of answer sheet

(a) yes
(a) yes

(a) yes
(a) yes

(a) yes

(a) yes

(a) yes

(a) yes

35. to you think this Questionnaire asked the right questions? If yes,
mark (a). If not, mark (b) and specify on the reverse of answer sheet. -

1

yes
b no (mark (b) and specify on the reverse side of answer sheet).
f I prefer not to answer.

36. Please discuss on the back of the answer sheet anything you particularly
liked about the course or particularly disliked. - See 1.58

37. Your class is -

(a) freshman
(b) sophomore
(c) junior
(d) senior
(e) graduate or special student

(f) I prefer not to answer

Your major is in the area of

(a)
(b)

(c)

(da)

()
(I)

engineering
premed or life sciences

mathematics
chemistry
other (mark here, and specify on the, reverse side of

1 prefer not to =slier

39. In the course do you expect to get

(a) a good grade
(c) a poor grade

the sheet)

(b) an average grade
(d) I prefer not to answer

(i.e. leave blank)

40. Now many classes of this instructor have you missed

(a) none (b) very few (c) few
(d) .many (e) nearly all (f) I prefer not to answer

. .

41. You are taking this course

(a) to fulfill a General Education requirement
(b) to fulfill a requirement of my program
(c) elective, chosen because of my interest in the subject
(d) elective, chosen because I needed an easy course
(e) elective, chosen because I heard the course or professor was good
(f) no reply

42. Of the courses that would have served my purpose, this one was

(a) only choice that fulfilled my needs
(b) my first choice

.(c) my second choice
(d) only course still open
(f) no reply (i.e. leave blank)
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UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Form 5 - "Structured" Laboratory Sections or Courses

All Questions Refer to the Laboratory

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion about the physics and astronomy teachers and courses. -This infor-
mation will be used in many ways -- to improve each teacher's performance,
to help the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retention and
promotion.

Do not put your student number in the box labelled student number in the lower
right hand corner of your answer sheet. Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block-
ing in the appropriate blocks, e.g. Code Number 012210021would become:
Your instructor will get thetabulated results of this
questionnaire, together with any written comments, NWABER

after the final grades in this course have been ----TTT-T III I

submitted. 1 I

01 0! 0 0, 0

General Instructions
I 0..

'2.1.).L 2. L sq"--2.

1. All entries must be on the STANDARD ANSWER SHEET.

Comments must be written on the back of this sheet.
I L

`Pit A

2. Use a Number 2 pencil only. Each question must have I

either one block only or no block marked. Multiple I I

answers are not allowed, so that a wrong answer 1 1 ! I

must be erased carefully and completely. To mark
the response (f) leave all spaces blank. Thi will
be counted.

3. Black in your course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write, on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e.g., "Phys 100,
Section 201, John Doe, Lab.") This information should also be on the
blackboard.

Even if you do not fill out the questionnaire please carry out instructions 3
(4, and 4, and return the otherwise blank answer sheet. Thank you for your

cooperation.



5.2

Questions:

1. With regard to this questionnaire:

(a) You basically approve of such questionnaires, and hence you are
responding to the whole questionnaire.

(b) You find such questionnaires an imposition, but in spite of this
view, you are responding to the whole questionnaire.

(f) i.e. leave blank) You disapprove of such questionnaires, and hence
PLEASE, after filling in the code number) intend to abstain completely.

2. The instructor's familiarity with the equipment was -

N dexcellent (b) good (c) adequate
weak (e) noticeably lacking (f) no answer

3. The instructor's knowledge of the physics of the experiment was -

iai excellent (b) good adequate
d weak (e) noticeably lacking f no answer

4. In the laboratory the instructor -

(a) refuses to help students
(b) tends to spend his time with a few people
(c) was adequately helpful
(d) was present, but largely ignored the laboratory
(e) circulates and is very helpful
(f) frequently leaves the laboratory

S. Grading and comments on laboratory reports were -

(a) carefully done and helpful
(b) adequately done
(c) less than satisfactory
(d) arbitrary and unfair
(e) not done
(f) no answer

6. The instructor's apparent concern in teaching this class shows that
he was -

(a) exceedingly interested
(b) usually quite interested
(c) fairly interested
(d) only occasionally interested
(e) bored
(f) no answer

7. The feeling between the instructor and the students was -

(a) that of strong good will (b) that of good will
(c) neutral (d) negative
(e)* antagonistic (f) no answer

8. The experiments were -

(a) adequately coordinated with the lecture
(b) unrelated to the lecture
(c) poorly coordinated with the lecture
(d) no lecture - so inapplicable
(e) well coordinated with the lecture
-(f) no answer

9. The experiments were -

(a) interesting and informative
(b) fairly interesting but not well developed
(c) dull
(d) much too detailed so that one lost the forest for the trees
(e) some good, some bad
(f) no answer
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5.3

10. The laboratory manual or handouts were -

(a) very clear and helpful
(b) generally good
(c) adequate
(G) less than adequate
(e) generally useless
(f) no answer

11. If you were to take
another physics course in which this person wasteaching, you would

a) eagerly seek his section out
b take his section if convenient
c have no strong feelings
d a -ta his section if easily possible
e avutd him like the plague

12. Do you think this Questionnaire asked the right questions? If "yes", mark (a).
If not, mark (b) and specify on the reverse side of answer sheet.

(a) yes
(b) no (mark (b) and specify on the reverse side of answer sheet).
(f) I prefer not to answer.

13. Please discuss on the back of the answer sheet anything you particularly
liked about the course or particularly disliked. See 1.58

14. Your class is -

(a) freshman or first year graduate
(b) sophomore or second year graduate
(c) junior or third or higher year graduate student
(d) senior
(c) special student
(f) I prefer not to answer

1S. Your major is in the area of -

(a) physics or astronomy
(b) engitv.ering
(c) life sciences or premed
(d) mathematics
(e) other (mark here, and specify on the reverse side of the sheet)
(f) I prefer not to answer

16. Now many hours of work outside the lab period did you put in on work
specifically related to lab? -

(a) none
(b) between 0 and 1 hour per week
(c) between 1 and 3 hours per week
(d) between 3 and 6 hours per week
(e) more than 6 hours per week
(f) I prefer not to answer

17. In the course do you expect to get -

(a) a good grade (b) an average grade
(c) a poor grade (f) I prefer not to answer (i.e. leave blank)

18. Now many classes of this instructor have you missed -

(a) none (b) very few
(d) many (c) nearly all

19. You are taking this course -

(c) few
(f) I prefer not to answer

la) to fulfill a General Education requirement
(b) to fulfill a requirement of my program
(c) elective, chosen because of my interest in the subject
(d) elective, chosen because I needed an easy course
(e) elective, chosen because I heard the course or professor was good
(f) no reply
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20. Of the courses that would have served my purpose, this one was -

(a) only choice that fulfilled my needs
(D) my first choice
(c) my second choice
(d) only course still open
(f) no rmply (i.e. leave blank)

A1.26
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UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Form 6 "Unstructured Laboratory Courses"

All Questions Refer to the Laboratory

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion about the physics and astronomy teachers and courses. This infor
mation will be used in many ways -- to improve each teacher's performance,
to help the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retention and
promotion.

Do not put your student number in the box labelled student number in the lower
right hand corner of your answer sheet. Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block
ing in the appropriate blocks, e.g. Code Number 012210021would become:
Your instructor will get the tabulated results of this

-444morrer--questionnaire, together with any written comments, NUMBER
after the final grades in this course have been --V
submitted. ;()

i

D 0 6 (4mig
r.

ieij
1 t I

. I

General Instructions i22 1
'3 3 3 I ", 3 '1. All entries must be on the STANDARD ANSWER SHEET. 4 I

Comments must be written on the back of this sheet.
s !,

6 6 6 6 o 6 f.
0

2. Use a Number 2 pencil only. Each question must have
either one block only or no block marked. Multiple : s

answers are not allowed, so that a wrong answer
must be erased carefully and completely. To mark
the response (f) leave all spaces blank. This will
be counted.

3. Black in your course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e.g., "Phys 100,
Section 201, John Doe, Lab.") This information should also be on the
blackboard.

Even if you do not fill out the questionnaire please carry out instructions 3
and 4, and return the otherwise blank answer sheet. Thank you for your
cooperation.

tit



Questions:

1. With regard to this questionnaire:

(a)

(b)

You basically approve of such questionnaires, and hence you are
responding to the whole questionnaire.
You find such questionnaires an imposition, but in spite of this
view, you are responding to the whole questionnaire.
(i.e. leave blank) You disapprove of such questionnaires, and
hence (PLEASE, after filling in the code number) intend to abstain
completely.

A1.28

6.2

IMPORTANT When evaluating the laboratory teaching assistant, ans.41:
only the starred questions.

2. Equipment for experiments was

(a) adequate
(b) inadequate
(f) no answer (i.e., leave blank)

3. Equipment for experiments was

(a) adequately documented or explained
(b) inadequately documented or explained
(f) no answer (i.e., leave blank)

*4. The instructor's preparation for class was

(a) poor (b) satisfactory (c) good
(d) less than satisfactory (e) thorough (f) no answer

*5. The instructor's knowledge of the physics in the experiment was

(a) excellent (b) good (c) adequate
(d) weak (e) noticeably lacking (f) no answer

*6. In the laboratory the instructor

(a) was always available and willing to help
(b) was adequately helpful
(c) was present, but largely ignored the laboratory
(d) refused to help students
(e) frequently left the laboratory
(f) no answer

7. When I had questions about the equipment, the instructor

(a) was able to help me or direct an to someone with expert knowledge
(b) showed less than adequate concern or interest
(c) ignored my pleas for help
(f) no answer (i.e., leave blank)

The instructor's apparent concern in teaching this class showed that he wat,

(a) usually quite concerned
(b) only occasionally interested
(c) fairly interested
(d) bored
(e) exceedingly interested
(f) no answer

*9. His ability to get the material across to an is

. (a) excellent
(d) poor

(b) gOod
(e) zero

(c) satisfactory
(f) no answer

*10. :Me feeling between the instructor and the students was

(a) that of strong goodwill (b) that of goodwill
(41) negative (e) antagonistic (f) no answer

(c) neutral
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Al .,9

His attitude toward questions in class was

(a) very encouraging (b) usually encouraging (c) adequately receptive
(d) flippant (e) discouraging (f) no answer

12. Grading and comments written on laboratory reports were

(a) carefully done and helpful
(b) adequately done
(c) less than satisfactory
(d) arbitrary and unfair
(e) not done
(f) no answer

*13. Comments and criticisms during oral laboratory reports were

(a) carefully done and helpful
(b) adequately done
(c) less than satisfactory
(d) arbitrary and unfair
(e) not made
(f) no answer

14. Class presentations by the instructor were

(a) wcrth the time they took
(b) interesting, but the time required could have been better spent

working in the laboratory
(c) of little value
(f) no answer

15. The lecturer's ability to make class presentations interesting was

(a) excellent (b) good (c) satisfactory (d) poor (e) zero
(f) no answer

16. The teacher's attempts to answer questions about the lecture were

(a) very clear and to the point
(b) often clear and helpful
(c) usually satisfactory
(d) less than satisfactory
(e) generally unsuccessful
(f) no answer

17. Class participation

(a) effectively involved everyone
(b) involved many people
(c) involved only a few people
(d) rarely involved anyone
(e) was totally lacking
(f) no answer

*18. If you were to take another physics course in which this person wasteething, you would

(a) eagerly seek his section out
(b) take his section if convenient
(c) have no strong feelings
(d) avoid his section if easily possible
(e) avoid him like the plague

*19. On the basis of this person's teaching in this course,.I think that he

(a) is an outstanding teacher
(b) is a good teacher
(c) has the potential of becoming a good teacher
(d) is an adequate teacher, but without much potential
(e) should not be retained as a teacher
(f) no answer
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Far each of the following possible bad habits, mark block (a) if and onlyif the instructor
suffers from it, and it would be desirable for him to

correct it; otherwise make no mark

20. inaudible
(a) should be corrected21. writing is illegible
(a) should be corrected22. speaks too fast
(a) should be corrected23. speaks too slow
(a) should be corrected24. poor organization on blackboard (a) should be corrected25. talks to the blackboard
(a) should be corrected26. "hums" and "haws"
(a) should be corrected27. distracting qr nervous mannerisms (a) should be corrected28. any other bad habits? Mark (a) if (a) yes

"yes," and*specify on the reverse
side of the answer sheet

For each of`he following positive
qualities, mark block (a) if the

instructor has it to a high degree

29. is articulate
(a) yes

30. has excellent organization of the (a) yes
blabkboard

31. has a cheerful or pleasant disposition (a) yes

32. speaks directly to the class (a) yes33. has a sense of humor when called for (a) yes34. 'is very honest when he has made a mistake
or does not know the answer

(a) yes35. avoids excessive mathematical detail (a) yes36. Any other outstanding positive qualities?
Mark block (a) if yes, and specify on the
reverse side of answer sheet

(a) yes

37. Lecture presentations by students enrolled in the course:

(a) should be continued
(b) should not be required
(c) should be continued with a different format [mark block (c)

and specify on reverse side of answer sheet
(f) no answer

38. Lecture presentations by students enrolled in the course:

(a) were worth the time they took
(b) were interesting, but the time required could have been

better spent working in the laboratory
(c) were of little value
(f) no answer

39. I personally found that the time I spent in preparing my own talk
and.the experience of presenting it were

(a) worthwhile
(b) of marginal value
(f) no answer

40.. I found that the effort spent en this course was

(a) excessive for the amount of credit given
(b) more than that spent on other courses of equivalent credit
(c) about the same as that spent on other courses of equivalent credit(d) less than that spent on other equivalent courses

41. Due to my taking this course, my mastery of the subject matter andof the relevant skills and methods

(a) has improved greatly
(b) has improved saneVhat
(c) has remained constant
(d) has decreased somewhat due to confusion created by the course(e) has decreased a great deal
(f) no answer
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6.5

42. The course as a whole was planned and organized

(a) extremely well (b) better than average
(c) about as well as the average course (I) rather poorly
(e) extremely poorly (f) no answer

43. Disregarding the amount of effort involved (as discussed in
question 40), I feel that the experience gained in this laboratory

(a) was of great value (I) was of no value
(b) was worthwhile (f) no answer (i.e., leave blank)
(c) was of marginal value

44. How many hours per week in total did you spend on this course?

(a) 4-8
(b) 8-12

(c) 12-16

(d) 16-20

(e) over 20
(f) I prefer not to answer

45. All things considered, I feel that what is expected of the student
in this course

(a) is reasonable and should be left unchanged
(b) is somewhat excessive, and should be slightly reduced
(c) is greatly excessive
(f) no answer (leave blank)

46. bat grade do you expect to receive in this otours

(a) A
(b) B
(c) C
(d) D
(e) F
(f) I prefer not to answer

47. Your class is

(a) senior --
(b) first year graduate
(c) second year graduate
(d) third or higher year graduate
(e) special student
(f) I prefer not to answer

48. Specialization: Before I took this course:

(a) I planned to be an experimentalist if possible
(b) I planned to be a theorist if possible
(c) I was undecided
(f) I prefer not to answer (i.e., leave blank)

49. Due to my taking this course, my attitude towards experimental work
has

(a) become more favorable
(b) remained unchanged
(c) become less favorable
(I) I prefer not to answer (i.e., leave blank:

SO. Should this course remaina required graduate come?

(2) yes, but only for experiirentaiists
(b) yes, but only for theorists
(c) yes
(d) no
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6.6

SI. Do you think this Questionnaire has asked the right questions?If yes, mark (a). If not, mark (b) and specify on the reverse
side of the answer sheet.

(a) yes
(b) no (mark (b) and specify on the reverse side of thit answer
(f) I prefer not to answer.

52. Please discuss on the back of the answer sheet anything you particularlyliked about the course or particularly disliked. Suggestions for
improvement, change in format, or emphasis, etc. would be appreciated.Did you sake such a comment?

(a) yes
(f) no (i.e. leave blank)
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UNIVERSITY OF MARYLAND

Physics Department

Teaching Questionnaire

Fbrm 7 - Laboratory Course

All Questions Refer to the Laboratory

The purpose of this questionnaire is to obtain in an anonymous fashion your
opinion about the physics and astronomy teachers and courses. This Jnfur
nation will be used in many ways -- to improve each teacher's performance,
to help the chairman assign faculty members to courses, and to provide
important input in the evaluation of faculty with respect to retentiou and
promotion.

Do not put your student number in the box labelled student number in the lower
right hand corner of your answer sheet. Instead put the code number for this
course (which should be on the blackboard) in that nine digit space by block-
ing in the appropriate blocks, e.g. Code Number 01221002iwould become:
Your instructor will get the tabulated results of this
questionnaire, together with any written comments, NUmbE R

after the final grades in this course haVii-bien '1 1 ''''T 1 1-ri r
submitted. 0 1I ..1. 1001

1

oft 0,0 co 00,1I, i 1

.1 1 s 1I 1I 1 isloo
21

t
2+ mir 2

t
1.2.4+ LI

1

1. All entries must be on the STANDARD ANSWER SHEET.
1

General Instructions

Comments must be written on the back of this sheet.
LI I.

2. Use a Number 2 pencil °ay. Each question must have
1either one block only or no block marked. Multiple

answers are not allowed, so that a wrong answer 1

must be erased carefully and completely. To mark
the response (f) leave all spaces blank. This will
be counted.

3. Black in your course code number in the nine digit space labelled"Student
Number" on your Standard Answer Sheet.

4. Finally, please write on the top of the Standard Answer Sheet the course
number; section number; name of the specific person whom you are evaluating;
and whether this is a lab, recitation, or lecture; (e.g., "Phys 100,
Section 201, John Doe, Lab.") This information should also be on the
blackboard.

Even if you do not fill out the questionnaire please carry out instructions 3
and 4, and return the otherwise blank answer sheet. Thank you for your
cooperation.

5. When evaluating the laboratory Teaching Assistant, answer only the starred!,
questions

-

.3,



question:I

1. With regard to this questionnaire:

(a)

(b)

(f)

I.P

You basically approve of such questionnaires, and hence you .-
sponding to the whole questionnaire.
You find such questionnaires an imposition, but in !:pit.' of tlic
you are responding to the whole questionnaire.

leave blank) You disapprove of such quentionn,;:r^
(PLEASE, after filling in the code number) inteza to

2. The experiments were -

I

interesting and informativea
fairly interesting but not well developed
dull

much too detailed so that one lost the forest for the trees
e some good, some bad
f no answer

3. The laboratory manual or handouts were

a very clear and helpful
b generally good
c adequate
d less than adequate
e generally useless
f . no answer

4. The instructor's preparation for class was

(a) poor (b) satisfactory (c) good
(d) less than satisfactory (e) thorough (f) no answer

*5. The instructor's knowledge of the physics in the experiment was

(a) excellent (b) good (c) adequate
(d) weak (e) noticeably lacking (f) no answer

6. In the laboratory the instructor

(a) was always available and willing to help
(b) was adequately helpful
(c) was present, but largely ignored the laboratory
(d) refused to help students
(e) frequently left the laboratory
(f) no answer

*7. When I had questions about the equipment, the instructor

(a) was able to help me or direct me to someone with expert knowledge
(b) showed less than adequate concern or interest
(c) ignored my pleas for help
(f) no answer (i.e., leave blank)

*8. The instructor's apparent concern in teaching this class showed that he was

Ca) usually quite concerned
(b) only occasionally interested
(c) fairly intereslei
(d) bored
(e) exceedingly interested
(f) no answer

9. His ability to get the material across to me is

(a) excellent
(d) poor

(b) good (e) satisfactory
(e) zero (f) no answer

10. The feeling between the instructor and the students was

(a) that of fitrong goodwill (b) that of goodwill
(d) negative (e) antagonistic (f) no answer

(c) neutral

A1.34
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7.3

*11. His attitude
toward questions in class was

(a) very encouraging (b) usually encouraging (c) adequately receptive(d) flippant (e) discouraging (f) no answer

iC2. Grading and
comments written on laboratory reports were

(a) carefully done and helpful
(b) adequately done
(c) less than satisfactory
(d) arbitrary and unfair
(e) not done
(f) no answer

*13. Oral comments or criticisms during the laboratory period were

i

a Carefully done and helpful
b adequately done
c less than satisfactory
d arbitrary and unfair

not made

j no answer

14. Class presentations by the instructor were

(a) worth the time they took
(b) interesting, but the time required could have been better spent

working in the laboratory
(c) of little value
(f) no answer

15. The lecturer's agility to make class presentations interesting was

(a) excellent good (c) satisfactory (d) poor (e) zero
(f) no answer

16. The teacher's attempts to answer questions about the lecture were

(a) very clear and to the point
(b) often clear and helpful
(c) usually satisfactory
(d) less than satisfactory
(e) generally unsuccessful
(f) no answer

17 Class participation

(a) effectively involved everyone
(b) involved many people
(c) involved only a few people.
(d) rarely involved anyone
(e) was totally lacking
(f) no answer

e18. If you were to take another physics course in which this person was
teaching, you 'would

(a) eagerly seek his section out
(b) take his section if convenient
(c) have no strong feelings
(d) avoid his section if easily possible
(e) avoid him like the plague

1119. Oh the basis of this person's teaching in this course, I think that he

(a) is an outstanding teacher
(b) is a good teacher
(c) has the potential of becoming a good teacher
(d) is an adequate teacher, but without mach potential
(e) should not be retained as a teacher
(f) no answer
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7.4

For each of the following
possible bad habits, mark block (a) if ar..if the instructor

suffers from it, and it would be desirable t,
correct it; otherwise make no mark

20. inaudible
21. writing is illegible
22. speaks too fast
23. speaks too slow
24. poor organization on blackboard
25. talks to the blackboard
26. "hums" and "haws"
27. distracting or nervous mannerie.gs
28. any other bad habits? Mark Co if

"yes," and specify on the ff-verse
side of the answer sheet

(a) should le c. ...
(a) shr.t,;1

(a) shoold r

(p) 3hould oe ccr:
CO should I.- ,e
(a) should be cc.-.tc:.0.
(a) should he or.m.cri..::
(a) yes

For each of the following positive
qualities, mark block (a) theinstructor has it to a high degree

29. is articulate
(a) yes

30. has excellent organization of the (a) yes,
blaCkboard

31. has a cheerful or pleasant disposition (a) yes

32. speaks directly to the class (a) yes33. has a sense of humor when called for (a) yes34. is very, honest when he has made a mistake
or does not knoW the answer

(a) yes35. avoids excessive mathematical detail (a) yes36. Any other outstanding positive qualities?
Mark block (a) if yes, and specify on the
reverse side of answer sheet

(a) yes

I found that the effort spent on this course was

(a) excessive for the amount of credit given
(b) more than that spent on other courses of equivalent credil.
(c) about the sage as that spent on other courses of equivalent credit(d) less than that spent on other equivalent courses

38. Due to my taking this
course, my mastery of the subject matter andof the relevant skills and methods

(a) has improved.greatly
()) has improved sanewhat
(c) has regained constant
(d) has decreased somewhat due to confusion created by the cow :A:(e) has decreased a great deal
(f) no answer

39. The course as a whole was planned and organized

(a) extremely well (b). better than average
(c) about as well as the average course (d) rather poorly
(e) extremely poorly (f) no answer

40. Disregarding the amount of effort involved (as discussed in
question 40), I feel that the experience gained in this laboratory

(a) was of great value (d) was of no value
(b) was worthwhile (f) no answer (i.e., leave blank)
(c) was of marginal value

41. How many hours per week in total did you spend on this course?

(a) 4-8 (e) over 20
(b) 8-12 (f) I prefer not to answer
(c) 12-16
(d) 16-20

42. All things considered, I feel that what is expected of the student
in this course

(a) is reasonable and should be left unchanged
(b) is sanewhat excessive, and should be slightly reduced
(c) is greatly excessive
(f) no answer (leave blank)

V"
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43. bat grade do you expect to receive in this course?

(a) A
(b) B
(c) C
(d) D
(e) F
(f) I prefer not to answer

44. Do you think this Questionnaire has asked the right questions?
If yes, mark (a). If not, mark (b) and specify on the reverse
side of the answer sheet.

7.5

(a) yes
(b) no (mark (b) and specify on the reverse side of the answer sheet.
(f) possibility

45. Please discuss on the back of the answer sheet anything you particularly
liked about the course or particularly disliked. Suggestions for
improvement, change in format, or emphasis. etc. would be appreciated.
Did you make such a comment?

(a) yes
(f) no (i.e. leave blank)



A.2. List of Courses and Corresponding Questionnaires

List of Courses and Questionnaire Type.

ipe Classification Physics Course Numbers

1. Lecture:

(General or cul-
ture oriented)

1 2. Lecture:

(Service or-
iented)

101, 111, 112, 114, 400, 401

117, 121, 121H, 122, 122H, 161, 161H, 221, 222, 262, 262H
263, 263H, 420

A2.1

3. Lecture:

181, 182, 271, 283, 284, 404, 405, 406, 410, 411, 412,
(Physics major 413, 414, 421, 422, 423, 431, 441, 443, 451, 461, 463, 465, 471,
and General Phys- 483, 601, 602, 604, 606, 622, 623, and all higher courses
ics Science major)

. Recitation:

5. Laboratory section

of general course
T/A

r6. "Unstructured"
Laboratory

Course

'At

117, 121, 121H, 122, 122H, 161, 161H, 262, 262H, 263, 263H

117, 121, 121H, 122, 122H, 161, 161H, 262, 262H, 263, 263H,

429, 621

7. Laboratory
Course: 285, 286, 365, 485,
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APPENDIX A.3 - MINOR SUGGESTIONS FOR IMPROVEMENTS TO THE FALL 1971
QUESTIONNAIRES

[A reference 2.27 refers to question 27 on questionnaire 2]

A3.1 "Editorial" Suggestions

A3.1

Move bottom instruction on each questionnaire (unnumbered) to top of
front page, print it in capitals, and surround it by a border. Revise the

wording?

Q 1.61, also 2.61, 3.56, 5.16, 6.44, 7.41:
In the "preamble" for each question, add "(FOR SUMNER SESSION, FIRST

DIVIDE YOUR ANSWER BY TWO, then decide on the "appropriate" interval.)"

Q 2.20, also 3.20:
Change response f to read "there was no homework, or I prefer not to

answer." (PRINT BOTH)

Q 2.53:

Change reference to question 52

9_2.55:
Change reference to question 54

Q 3.53, also 4.36, 5.13:
Word as Q 1.58

Q 4.12:
Add a response "(e)the teacher did not adequately discuss these"

Questionnaire 5:
Change title to "Laboratory section of general courses - T/A"

'Questionnaire 6:
Change title to "Unstructured Self-contained Laboratory course"

Questionnaire 7:
Change title to "Structured Self-contained Laboratory course"

Q 7.1:
'Put a "star" befoie this question (It does apply to T/A's also.)

Questionnaire 6 heading, also Questionnaire 7:
Delete "All questions refer-to the laboratory"

Q 6.4, also 7.4:
Change "thorough" to "excellent"

Q 6.43 and 6.44:
Interchange these questions, and correct the cross reference. THIS IS

WRONG NOW.
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Q 7.18:

add "(f) no answer"

Q 7. 37:

add "(f) no answer (i.e. leave blank)"

Q 7.40 and 7.41:

Interchange these questions, and correct the cross reference. THIS
IS WRONG NOW.

Q 7.44:

Change (f) to "(f) I prefer not to answer (i.e. leave blank)"

A3.2 Further,SuggestiorWfor More Questions

On questionnaire 5, add a question after question 11, similarly worded
to Q4.16.

On questionnaires 1, 2, and 3 ask about whether the pace of the course
was even or uneven, too fast due to efforts to cover the syllabus, etc?
Speed at end of course?

On questionnaires 1, 2, and 3 ask about the speed with which graded
homework and exams were returned -- this does reflect upon the instructor?

Consider whether questions 4 and 8 should be unscrambled. Alternatively,
repeat them later on in unscrambled order as a test of "consistency?"

Repeat another question somewhere to test for "consistency?"

A3.3 An "Administrative" Suggestion

It has sometimes occurred that the "wrong" questionnaire was issued,
or some other mixup occurred. Unfortunately students and instructors do not
understand the interpretation of the code numbers, nor their importance.
But PATS relies very heavilyon the code number, followed by corrective
detective work (of section 3.7, p. 3.12). To make sure one is dealing with
the correct questionnaire, we offer two easy suggestions:

i) Have a (two part)question which asks:

1. If the number of this questionnaire in the range of 1-5, indicate its
number here: a). 1, b) 2, c) 3, d) 4, e) 5.

2. If the number of this questionnaire is in the range 6-10, indicate its
number here: a) 6, b) 7, c) 8, d) 9, e) 10.

ii) Alternatively, but less satisfactorily, make sure that each
questionnaire has a different number of questions. Then scanning of
original answer sheets provides easy clues on questionnaire number (scanning
DATAREAD printout does not give this information, but see Appendix J.1.2,
p. J1.1)

1
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APPENDIX A4 -- QUESTIONNAIRE TYPES

Questionnaire 1 - "General" Courses (Lecturer) - Typically large enrolment
freshmen or sophomore courses meeting the General-Education Requirement.
(65 questions)

Questionnaire 2 - "Service" courses (Lecturer) - typically large enrolment
freshmen or sophomore courses forming a specific requirement for some
other Department's major. (65 questions)

Questionnaire 3 - "Physics" Courses (Lecturer) -'all lecture courses for
physics or astronomy majors, undergraduate or graduate (60 questions)

Questionnaire 4 - Recitations - to evaluate the recitation section (usually
taught by a T/A) associated with "general" or "service" courses (42
questions)

Questionnaire 5 - Structured Laboratory Sections - to evaluate the lab
section (usually taught by a T/A)associated with "general" or "service"
courses (20 questions)

Questionnaire 6 - "unstructured" lab - to evaluate either the professor or
the T/A in a separate lab course for advanced students taught in a
deliberately non-cook-book, non-structured, non-guided manner (proto-
real-world-research) (52 questions)

Questionnaire 7 - Laooratory Courses - to evaluate either the professor or
the T/A in a separate lower level laboratory course. (45 questions)
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B.2.Instructions Issued to the Instructor with Packet of Materials

Provisional 1972

Concerning the Teaching Assessment Questionnaires

Guide for Instructors, (Including TA's)

1. IntrodLction, General Policy

This envelope contains the Physics Department teaching assessment ques-

tionnaire for this semester, as well as answer sheets and pencils.

Please recall that the use of such questioamtres is mandatory, as part

of Departmental policy under the supervision of the Department's Teaching

Excellence Committee. If for any reason you do not wish to issue such ques-

tionnaires, please consult with the chairman of that committee.

Please issue this questionnaire during scheduled class time, at the

beginning of a class. (Experience suggests that with planning the whole

operation need take no more than 15-20 minutes.) Choose the actual class

period with care, to obtain good and fair participation, and if possible,

during the week of

2. Immediate Instructions

Please check immediately that you have received the correct forms and

check the information on the outside of the envelope. If any error is found,

please inform Dr. Griggs immediately, and return the envelope to him. Do

not issue forms.

Please note specifically the following points:

a) There are 7 different' formats of questionnaire, to cover the three

different teaching situations.(lecture/lab/recitation) and according to whether

professor or TA is being assessed. Make sure you have the right ones.

b) Check course number, section number, name of instructor or TA.

c) If two professors or two TA's are involved in the same section, the

forms are not applicable. Please check with Dr. Griggs for the procedure to

follow.

d) Please check the 9 digit code number. The first 3 digits should be the

course number, the 5,6,&7th digits should be the section number, and the 8th

digit should be the questionnaire number.

Please note that there have been various revisions to the procedure and

to the questionnaire.
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3. Instructions When Actually Issuing Questionnaires

1. Copy onto the chalk board the entire legend on the brown envelope,

except the encircled numbers. This is a reminder to the students

to mark their score sheets appropriately.

2. Please do not try to get returns from absent students. Those loose

sheets do not get coded properly, so usually cannot be run through

the machine and used.

3. Please ask a student to collect the forms, to put them in the origi-

nal containers, and to return them to Dr. Griggs' office, Z-115;

for Astronomy, Mrs. Mizrahi. (This avoids any suspicion that the

instructor reads the answer sheets before they are processed and

before grades are issued.)

4. Please collect the pencils so that they can be re-used. We also

need the questionnaires so that the results can be accompanied by

copies of the questions. These can be returned either by you,

separately, or with the answer sheets.

5. Enter on the packet envelope your best estimate of the number of

students actually participating in the course at this time (i.e.

number of officially enrolled students minus number of unofficial

"dropped out" students - F )

to be distinguished from those present on the day the questionnaire is issued.

e



TEACHING ASSESSMENT QUESTIO:;NAIRES

(Guide for Instructors, including TA's)

Revised July 19711'

I. WARNING: Do not give out two different questionnaires to each student .1t on
time. Chaos will ensue! If you use two different questionnaires on the same
occasion (avoid this if possible) make sure one set is completely in and the
code number changed on the blackboard before you issue the second set.

II. Classroom Procedure for Instructor

a) Announce that the questionnaire is to be distributed, as that students
who wish to abstain first record their abstention on the form. (They may
then leave.)

b) Ask that no one write anything until instructions have been read out. Dis-
tribute pencils, questionnaires, answer sheets, and comment sheets.
c) Prepare on the blackboard a listing of: Course Number, Section Number, name
of person being evaluated, whether lecture, lab or recitation is being evalu-
ated, and whether the instructor or the teaching assistant is being evaluated:
e.g.:

Phys 100, Section 201, John Doe, Lab, T/A

d) Put the code number and "sketch" of blacked in boxes on the board, as shown
in the sample. USE THE CORRECT CODE, as provided on the outside of the envelope.

II : ir-c -ur
4,) )

25<f5 (&stes

NINO a
e) Ask the students to copy the information in block I onto the top of the
STANDARD ANSWER SHEET, and to enter the code number as shown in II in the space
marked "Student Number" on the Standard Answer Sheet.

Ask students to read the Revised instructions, and to fill out the standard
answer sheets. Tell them that if they wish to amplify their responses, or to
comment upon other items, such comments should be made on the separate "comment
sheet." In that case, they should fill in the identifying information on the
comment sheet.

III. At End

Collect all answer sheets, whether blank or otherwise, also all comment sheets,
also pencils. Do not collect questionnaires.

Put all these materials in the original envelope, seal it, and have a student
take this envelope to Dr. Griggs -- Room Z -115. The use of a student is
important.



APPENDIX C. MATERIALS NEEDED FOR PREPARATION OF AGGREGATES USING AGGFORM

C.1. Heirarchical Aggregate Tree, also the Header Card Deck

(The "code" is explained at the bottom of p. C1.3.)

This tree is drawn
comments, as well as the
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TEAM TAUGHT
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RISK
ROUSH
ROUSH
ROUSH

V-1)1r)V.;:170 cs'k bvt

h I%

r2e3 Ark e* =...1--e_c3c-A.t. c Kt....) Tea, .. 1 (.;)

1
ic.... extsro:as-t.

ckyysi-o_ssc.--t,
....:, t tk,_ (Z es ..- CIL t-0

V1e:14I ey5re

L,4e_ .se50-7,A.r5c

C 1. 3

^e,

nrc

(i1r)
^11
P,04
X11
004
00
011
004
OC



jC.2. Specification of Aggregate Titles; also showing "comments" where appropriate

Each aggregate number is shown underlined, followed on the next line by its
title, which is then followed on subsequent lines by comments when appropriate
(again underlined). The number on the extreme right on the aggregate number line

r is the number of copies needed in multiplemania, cf. section 5.6.2, p. 5.8.

(This is only a partial listing, but is part of our standard example, cf. p. C1.1)

I

C2. 1

-AC4RcrATF 2000, 1,

)1HYSTrS 121/2
AC.r-RrGATE pill,
PHYsICS ;52
fr;r:RrGATr 20?0.

-)HYSTCc 161//267/1
AGGRrGATF 2030, 4
PHYSICS 420
.GCREGATF ?040. 14.
AL) PHYSI:S SERVICE COURSrc
AG(REnATE 1000, 4,

1,L1 GrAlFRNL PHYSICS C11RSrc
'8GrREC,ATr 7040, 14

PHYcirS 751 PICHARn
I INCE THESE COURSES WERE TEAM TAuGHT, THIS DESCRIPTION IS RASED ON A HALF-V1r,::
,GCPFnATE 7050. 1.

PHYSTCS 235 --- STEINrirRG
M.?INCE THESE COURSES_ WERE TrAM TAUGHT, THIS _DESCRIPTION IS RASED nN 4 HALF-vtFw
:Ht5 AGGREGATE IS OMPUTrDWID 1r NECESSARY FORCED- IN_01-DER_Tp FORM IATFR 1Nr;
-AGGREGATr 7060. 7.

_PHYSICS ?Pic
pGGRE(,ATE.1200, 3.

-PHYSICS 601/2
AGGREGATE 1210. Z.

pHYSTCS 604/60A
gGGREGATE 1220. 1,

PHYSICS 622/3

PHYSICS
1210, 0,

hHYSICS 601/2//604//60A//622/3 FIRST YFAR GRADHA-rE COURSES
GGREGATE 1240. 12.

ALL UPPFR LEVEL PHYSICS GRADUATE COURSES
tGGREGATE 3110, 2.
GENERAL) PHYSICAL SCIFNCFc COURSES
AGGREGATE 3120. 26.
',LL UNDERGRADUATE PHYSICS MAJOR AND PHSYTCAL SCIENCES MAJOR COURSES
GGRFGATE 1250. 21.

ALL PHYSICS GRADUATE COURSES
GGREGATE 3260. 47
.LL PHYSICS MAINSTREAM UNDcRGRAD (INCL. ) AND GRADUATE COURSES
GGREGATE 6030, 3.

PHYSICS 429//621 'GRADUATE, PHYSICS LA4

I
li**'7=E TFTNI Dr4FTrDI I=-gYHTD7

Y SECTIONS
SINCE MARTIN AND PECHACFK AS

AGGREGATE 7160. 2.
HYSICS 365
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APPENDIX D. DATAREAD and INITPRT MATERIALS

D.1. DATAREAD Materials needed for Program Execution
D.1.a)DATAREAD Command and Descriptor Cards as Inputted - A Complete Run Deck

Eithen
@RUN PTA,205271KACSER,KACSER,2,1000

on, ill and only i6 on Leagts punched card output-We.
@RUN PTA, 205271K AC SER, KACSER, 2, 1000/ 10000 Punched cand eiStiva:te:
@M SG *********PLEASE SAVE PINCH ED OUTPUT *******;,*************
@M SG *********** THANK YOU - C KACSER 205271K AC SER

OPASSt4D ABCDEF - ABCDEF /tepiteseitts youit pasoceokd.
@ASG, T PRO GRAM TAPE, 8 C9, P1361N -assigns the tape (0P1361)on which the pnognam us
@FIND, A PROGRAM TAPE DATAREAD Atoned.
eCO PI N, A PRO GRAM. DATAREAD -tocatez DATAREAD and Copie6 temponanity
@FREE PRO GRAM TAPE into 1108

Eitheit ("pite6emed" option)
@ASG, T PUNCH TAPE,13C9, SAVER} output iite £6 to be put on a "SAVER" tape
@USE 1, PUNCH TAPE £n 8C9 6onmat (on give actual tape no.).

on

@DELETE, C PTDATA -.1.6 output iiee Ls to be put on a FASTRAND tiiee cat-Zed
@ASG, CPX PTDATA, F/ 1//250 PTDATA; itotice we Wat delete in case tit cL'Leady
@USE 1, PTDATA existed with contents 6nom a ptevious execution.

on
NoCancts £ output Ls to be punched

@X OT DATAREAD

SUNI T 01 PUNCH - unit command card ion output We

SI-IF:ADER headen command card
1021r, in headen ID desniptoit
0103 COURSE
0507 SECTION -headen ID 6ubAieed desotiptou
0404 PHYS-ASTRO-Mr SC
0909 PROF-TA

* 1336 INSTRUCTOR
* 3973 COMMENT /
* 7618 SIZE _

* 8080 PHYSICS RESULTS
* 8080 SPRING 72

DAT A

tm 0109 ID
'121352 SEQUENCE

K 121337 SEQUENCE
SFORM 2

0909 2
0808 2

genutat headeit tiietd desniptons
headvt size de,scAipton

gene/tat headen 6ietd desniptons
spec,Lat in6counati.on (cot. 80 Ls empty on th

wed to input

Data command card
data ID de,scAipton

1- data s equence descitiptons

- icoun command ccod

- iolun headen de,suzipton
-ionm data de,sniptot

PROGRAM CONTINUES ON NEXT PAGE

eadval



D2

SsTART
*122150125

p 3.11

START command - XoUowed bq DIGITEK subdech, c6 sect 3.5C/

CRAIG V./at heady!. card 015

020 12515 OJ 00001120 1211 0121 2111 1121 V./at digitek caul

020 12515 m0000000000000 700 1170111 second digetek caul

110 12515 1J 1120 2211 1111 2221 2021 etc.

110 12515 1K0 00 00 112110 1110011

DIGITEK SUBDECK CONTINUES, with both digetek cartels and headens, tilt

apooptiate questionnaine nesuLts exhausted c6 section 3.6C, p 3.11.

SEND - End command catd - coma at end o6 a singte quationnaine subdeek.

SDATA
10109 ID

J .121352 SEQUENCE
K 121314 SEQUENCE
SFORM 4

0909 4
0808 4

SSTART - START command

DIGITEK SUBDECK GOES HERE -

headen
digitek cards
headen
digitek ccutd4

SEND

}
STARTING A NEW QUESTIONNAIRE SUBDECK -

since the header 0/mat remains unchanged,

theme is no need to repeat the heady!. and

ID command and descnipton carLds.
Since only the data Oftmat has changed, as

wed as the questionnaine number. (6onm),

only the data and tionm could's appeart hexe.

NEXT QUESTIONNAIRE CONTROL AND DIGITEK SUBDECK - pxecisety as above, with $END.

NEXT "

$STOP

ft It tath $ENV.

STOP command - This teAminates the comptete DATAREAD Deck.

'FIN - 1108 termination
tMSG ******** PLEASE SAVE PUNCHED OUTPUT *********************

'MSG MANY THANKS
'FIN

IMPORTANT NOTES

1. Throughout the afJve, italic tetteAA indicate intevnetative comments, etc.

and do not 6o4m pant oti the DATAREAD deck. Sometime4 howeven they do indicate

the pnesence o6 IBM cakds.

2. The ' at the beginning ot some tines indicates a 1/8 punch (i.e. an @)

3. Venticat, Autings and swat eincted numbers indicate cotumns on the IBM caAds.

1



D3
D.l.b) DATAREAD Command and Descriptor Cards as "Directly" Printed Out, with

only minor format changes

'OW QUESTION
/S/UNIT / 1/ 0/ 0/PUNCH
/$ / HEADER/ 0/ 0/ 0/
/*/ / 0/ 2/10/I0
/ / / 0/ 1/ 3 /COURSE
/ / / 0/ 5/ 7/SECTION
/ / / 0/ 4/ 4/PHyS-AsTRO-MISC
/ / / 0/ 9/ 9/Pn0E-TA
/*/ / O/13/36 /INSTRUCTOR
/*/ / G/39/73 /COMMENT
/*/ / 5/76/78 /SIZE
/*/ / u /80/80 /PHYSICS RESULTS
/*/ / 0/00/80/SPRING 72
/$ /DATA / 0/ 0/ 0/
/ / / 0/ 1/ 9/ID
/J/ /12/13/52 /SEQUENCE
/K/ /12/13/37/SEQUENCE-
/$ /FORM / 0/ 0/ 0/2
/*/ / 3/ 9/ 9/2
// / 0/ 8/ 8/2
/$ /START / 0/ 0/ Qf

D.l.c) DATAREAD Command and Descriptor Cards as Interpreted by the Program

QUESTIONNAIRE 2

HEADER COL. TO COL......... ..... ........... ......
2 01 ID

76 78 SIZE
9 9 2
13 36 INSTRUCTOR
39 73 COMMENT
80 80 PHYSICS RESULTS
80 80 SPRING 72

DATA COL. TO COL.
=_-_=___-............ ............ -=--:

1 9 ID

Headex ca./Lc( liormat, c.6 p. 3.9.

quationnaine 2, tocated within ID

A ntitick" used to input these into
each section (cot. 80 is stank! )

DIGITEK card leovne, c1 sect 3.5,p3.7

8 8 2_ ........ ..... questionnaine 2 ,tocated with.k ID
-___-___- ........ -_-_-_-_ ..... ......
CARD COL. TO COL. COL, SEQUENCE

1 13 52 DATA 12 J 6itot data card has J in cat 12, and
2 13 37 DATA 12 K data in cots 13-52, second has K

in cat 12, and data in cotes 13-37.

ID COL. TO COL. ID leonine, c.6 Tab& 3.2, p 3.4.======= ............ -4.0-= ............ -----
1 3 COURSE
5 7 SECTION
4 4 PHYS-ASTRO-MISC
9 9 PROF-TA

ti.



............. ............ ....... ..........
HEADER
----:--- ............. ..... ..... ...... ............
QUESTIONNAIRE 2
ID 12a150125
ENRQLLNENT 15
INSTRUCTOR /CRAIG
COMMENT
PHYSICS RESULTS
SpRINu 72
= = .
BATA SET
lu 020 12515

1 ICE J
CARD d SEQUENCE K

/
/ /

DATA/ 00001120 1211 0121 2111
DATA/00000000000000200 1120111/

1121

DATA SET 2
ID 110 12515
CARD 1 SEQUENCE J DATA/ 1120 2211 1111 2221 2021CARD a SEQUENCE K DATA/0 00 00 112110 1110011/

DATA SET 3
ID 020 12515
CARD 1 SEQUENCE J DATA/ 000 0040 2200 0010 2120 1021CARD 2 SEQUENCE K DATA/0000000000 11120001420111/

DATA SET 4
ID 010 12515
CARD 1 SEQUENCE J DATA/ 000 0140 3310 0010 1111 0022 , /CARD 2 SEQUENCE K DATA/000 000000011110 4120111/

DATA SET 5
IU 000 12515
CARD 1 SEQUENCE J DATA/ 0 0020 2310 0000 1111 0021CARD 2 SEQUENCE K DATA/0000000 0 12221 2101111/

DATA SET 6
I0 010
CARD 1 SEQUENCE J DATA/ 00000040 2310 0010 2111 1021CARD 2 SEQUENCER DATA/0000000000 120210 2121111/

4...1.101W 1 11

CI" 16
Clu(laC)tap- 6k

ttl
tec

rit 4.4A

*** ID CHECk ***

*** ID CHECK **

*** ID CHECK ***

**. ID CHECK ***

* ID CHECK ***

*** ID CHECK **

I-4

0

ReRVIRMIR.1.1J ,....0. ../0,

4.1M XIZO, ,MtrrettftrtVAIIMARV.R.V ,RY RIM R R RR, , 1
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D.3. Sample Cover Note with Distribution of INITPRT

To AIL l'hysics Faculty and Teaching ssiazaars

Fl-cm: C. Kacse:

;)ate: July 19, 1971

Herewith the first output from the Spring 1971 teaching questionnaire.

It should be self explanatory, if read with a copy of the aporobriate ques-

tionnaire, attached herewith.
In a week's tine all such outputs will be put in the Toll Lounge. If

there is any reason to doubt the present output, please see me immediately.

We assumed that the answer sheets in an envelope referred to the course,

section, prof or T/A named on that envelope. We did not sort by the code

number, since it became clear that the code number, as entered, was not a

reliable indicator. Howe ier we do have the code numbers, and it is pos-

sible to do detective work in cases where it seems indicated. For this

reason, we are holding back the original answer sheets for one week. In

a week's time these sheets, having written comments on them, will he

available in Dr. Griggs' office for inspection there.
The number of abstentions was determined from the minimum number of

blank (f) responses, not from question 1, which was apparently answered by
students as a question about their desires, not their acts. The individual

counts of f were adjusted, so that the display presents f - minimum f.

Clearly this is not quite correct.

We plan to accumulate the data in reasonable ways to provide the

departmental average distributions. E.g. sum over all sections of a course,

slim over all courses of one type: Phys. 15, 16, 17, 18, etc. But this

will take time. Please be patient.

TO: Faculty and Teaching Assistants or String 1972

?RCM: Dr. Bruce A. Barnett () /11

DATE: July 20, 1972

I have reached that point in -:he analysis cf teaching questionnaLma
for Spring 1972 *.ere the instructors we asked to pcint pt.: any obvions
errors. You should receive a computer summary for ea::: ci the classes uhich

you taught last spring. Please confirm that the data is tofrect, i.e. toursa
number, section number, enrollment, responses, etc., and If an 4rror is

suspected contact me before August 1.

D6
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LUESTIONNAIWE Nu. 2

COURSE 11:1 SECTION 0101

INSTRUCTOR: )(PALL

(ESTImATE) 179 STWENTS WERE ENmOLLF0 IN THIS SECl/ON

122 STUDENTS PARTICIPATI%G C0,4PLFTED THE ouEsTIDNNAIRE

1 STUDENTS PARIICIPATPG CHOSE TO AbSTAIN

56 STUDENTS WERE NOT ACCOUNTED FOR

(ESTImATE) 68 PER CENT ( 122/ 179) OF STUDENTS ENROLLED COvPLETED OUESTIONNA/Rc

** ************
'vas. UARNINOT LESS THAN 70 PER CENT OF ENROLLED STUDENTS COMPLETED THE OuESTIoNNAIRE

***** www*.ww.*******.+4.0.****.ws.awsw.samw.wwasigss.w ********

AG-Alts,1 THE 15k ST itlit -r- S F 0 t-L.

YSICS FACULTY, FALL 1971 TEACHING SUkVtY RESULTS
INDIVIDuAL SECTIONS

ISTIoNNAIRE NO. 2

COURSE 420** SECTION n101

INSTRUCTOR: mCDONALD F

((ESTIMATE) 17 STUDENTS WERE ENROILED IN THIS SECTION

0 STUDENTS PARTICIPATING CovmLETEU THE OUFsTIONAIRE

1 STUDENTS PARTICIPATING CHOSE TO ABSTAIN

10 STUDENTS WERE NOT ACCOuNIED 70H

(ESTIMATE) 0 PER CENT ( 0/ 17) OF STUDENTS ENROLLED COMPLETED THE OUEsTIONNAIRE

*www.wwwwiliws***4 ******** ***** *****ww
saks THERE ARE NC RESULTS FOR THIS SECTION S..
wwww*wwwwsww*******44wwwswwww4**********wwwsw
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This shows the first "contents" page of the output for a more complicated aggregate
notice the "forced" and "team-taught" components

QUESTIONNAIRE NO. 2

OW.

A G G R E G A T E NO 00 VS ALL PHYSICS SERVICE COURSES (NON.H0NORR)

E2. 3

SECTIONS /AGGREGATES ARE INCLUDED IN THIS AGGREGATE
OUT OF A POSSIBLE 13 (SEE LIST BELOW)

(ESTIMATE) 1220 STUDENTS

"

WERE ENROLLED IN THESE INCLUDED SECTIONS/ AGGREGATES. OF WHICH

733 STUDENTS PARTICIPATING COMPLETED THE QUESTIONNAIRE

S STUDENTS PARTICIPATING CHOSE TO ABSTAIN

4$2 STUDENTS RERE NOT ACCOUNTED FOR

)ESTIMATE) 60 PER CENT 1 733/1220) OF STUDENTS ENROLLED COMPLETED THE QUESTIONNAIRE

I10****WARNINGILESS THAN 70 PER CENT OF ENROLLEE, STUDENTS CONPLETEU THE QUFSTIONNAIdE "

THE pOLLOvING SECTIONS /AGGREGATES ARE INCLUDED IN ThIS AGGREGATE I
a

I COURSE 11 SECTION 200 INSTRUCTOR BERG

2 COURSE 11 SECTION 300 INSTRUCTOR LENCHEK

3 COURSE 30 SECTION 401 INSTRUCTOR pEREIRA

4 COURSE 31 SECTION 100 INSTRUCTOR KORENmAN

S COURSE 32 SECTION 200 INSTRUCTOR HACCONALD
(THE ABOVE ENTRY *As FORCED ACCEPTABLE
IN SPITE OF INSUFFICIENT RESPONSE,/

6 COURSE 32 SECTION 101 INSTRUCTOR HIN0R

7 COURSE 153 SECTION 101 INSTRUCTOR 4CDONALO.F

COURSE 1S3 SECTION 201 INSTRUCTOR cmANG.C.T.

COURSE 1S3 SECTION 301 INSTRUCTOR COPLAN

10 COURSE 1S3 SECTION 401 INSTRUCTOR tLOECKLER

GI AGGREGATE 40 1 I SECTIONS) PHYSICS 30 GOLDBERG AND SSHITM TEAM TAUGHT

THE p00.0.v/HG SECTIONS /AGGREGATES WERE REJECTED DUE TO INSUFFICIENT RESPONSE I..
o

1 COURSE 10 SECTION 1000 INSTRUCTOR pOULTNEY

2 COURSE 26 SECTION 101 INSTRUCTOR LAYMAN
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APPENDIX F. SAMPLE AGGFORM COMPUTER RUN DECKS

The following examples, taken and carefully studied in sequence and in
conjunction with chapter 5 and Appendix C, should provide illustrations of most
points, including tape handling, print file creation, @ SYMming (i.e. printing)
output, etc.

1. Throughout these examples, all material in script represents "inter-
pretation" or explanation, and does not form part of the actual run deck.

2. An ' in column 1 represents a 7/8 punch, that is @.
3. The format of run and password cards may change with time, and natur-

ally must be the current version. Note the time and page estimates!
4. Take special attention of the note on p. F 10!
5. The term FASTRAND is used colloquially to refer to all drum-type mass

storage on the 1108.

Brief Summary of the Contents of this Appendix

F.1. If one wishes to obtain quickly only a copy (or cops) of individual
sections, to serve the same purpose as INITPRT, and using the DATAREAD output
Jfile as input, one proceeds as in F.1. The data can physically be either cards
forming part of the run deck, or on tape, or be on an 1108 FASTRAND file. All
three possibilities are illustrated. (As a somewhat superfluous test, we print
"all aggregates"--which becomes an print out. This could be removed by
changing the print control number to 00001. and deleting the first title card
"AGGREGATES").

F.2. This shows how to take card output of DATAREAD, and put it into an
1108 FASTRAND file.

F.3, F.4, F.S. These 3 examples show a sequence of 3 executions of AGGFORM,
which implement the hierarchical tree of Appendix C.

1
F.3 creates a printfile PFSECT for all individual sections (equivalent to

INITPRT), and also a temporary printfile for aggregates made in that first exe-
cution. One copy of PFSECT is SYMmed out (printed), and one copy of the tem-
porary file is also automatically printed.

F.4 creates another printfile PFAGGS which contains all aggregates computed
so far (i.e. executions 1 and 2), and one copy of this is SYMmed out (printed)
as a check.

F.5 overwrites onto PFAGGS, so that it now contains all aggregates (since
this is the last execution ). It also creates a printfile PFMULT for multiple-
mania. Since this file is likely to exceed 250 tracks one cannot be sure that
it can be kept on the 1108 FASTRAND. Hence this file is also copied onto a tape
as a safety measure. Further;a diagnostic @ PRT,F PFMULT is used to determine
the actual size of this file.

I F.6 shows how to obtain more printed copies of printfiles at any later time,
provided that these files have been maintained. (At present this requires that
they be assigned at least every 20 days, by simply using @ ASG,AX PTSECT for
PTSECT, etc.)

F.7 shows how to obtain further printed copies of a printfile which is
stored on tape.

When a set of runs has been completed, it is wise to save copies of all the
printfiles on a tape. F.5 shows how to write from FASTRAND onto TAPE. One
might use a tape named TAPE, and then use @COPY,M PFSECT,TAPE @COPY,M PFAGGS,
TAPE @ COPY,M PFMULT,TAPE, etc. Further one might make both 7 track and 9 track

11

versions for safety. Naturally one should also SAVE the output file tape OUT of
the last execution, which contains all (binary) records. We do not give a
complete description of tape handling.

F. 1



F.1. A First Execution Run which does not make aggregates. Used to obtain

final printed section output prior to further executions which do make aggregates.

'RUN PTA,205271KACSER,KACSrR,2,100
PA SSW!) ABCDEF

ISYM PRINTS,,FR2
'MSG THIS WILL SYM ABOUT 1n00 PAGES ON PR
'MSG PLEAS': CHECK TOP AND BOTTOM MARGINS

- C KACSER 205271KACSER cotlatesy

the ptogtam We PATSY, assumed to be on
(ci Seaton 5.14,p.5.25). KACSER L the assumed

qmmtWet.
We 0,6 DATAREAD, here cateed PTDATA, on FASTRAND.

r

Run caad

ABCDEF teptaents passwotd
Pack to getthis printout on pti.nte 2

AND RIBBON a useiicd
2

'MSG
fASG
'USE

fASG
oh

fASG

***********
,AX KACSER*PATSY
P.,KACSER*PATSY.

Uth.elt
,AX PTDATA.

,T PTDATA,8C,STUV
oil NOTHING

fASG,T OUT,8C,SAVER
'USE 11,OUT
IDFLFTE,C PTSECT
ASG,CPX PTSECT,F/1//250
'USE 23,PTSECT
'MT P.AGGFORM1
PHYSICS TEACHING ASSISTANTS+ FALL
TAPE

THANK YOU
- obtaining

FASTRAND.

- i6 output

N -i6 owtpwt

-i6 owtpwt

}

&de o6 DATAREAD, hence catted PTDATA,

Vie o DATAREAD s on punched cat&
output 0,6 AGGFORM1 to be on a tape SAVER.

- phepahing a FASTRAND 6ite PTSECT tot
the"phinted"Aection output

-99. 25. 1.

is on tape. STUV.

1971 - TEACHING SURVEY RESULTS Oveuet tate

213,12/13X.r1,7X.19,6X+13.7X+13,15X.11.7X.11/10X.4A6,7X+6A6/5A6gA4
SELECT
END SELECT
BLOC1
20001. 1971. 3. .5 .51 .7

AGGREGATES - 6itst paint6ite titee cand (actuatey 'empty")
INDIVIDUAL SECT IONS - INPUT DATA - second oint6Lee ti-teecand
END BLOC1
END PASS

eithet
IAD!) PTDATA. i6 DATPIEAD output 6i.ee, tatted PTDATA, was ettket on FASTRAND 04 tape.

oh

PUNCHED /BM CARDS, which cute the punched output o6 DATAREAD, i6 DATAREAD output was punched.
-99

3 blank cands

ALL CONE
'FREE IN
'FREE OUT
'FREE PTSECT
ISYM,U PTSECT.
'PHD
'FIN

- THIS IS CRUCIAL!

rptin,t6 4ection data

, ,PR2 {repeat thi4 card as

ENID
-1111111..%

on oaten #2, outuut wanted
many times as copiez o6 painted section /

POSTMORTEM DUMP useliut i6 execution
goes wrong - but optionat

F.2. Setting Up a Data File (PTDATA) from card output of DATAREAD.

IRUN PTA,205 -01 -002,KACSER92,200 --nets oerem*N PtoLiAl(reci
IASG,CPX PTDATA. irT04074.4jord Y
DATA.IL PTDATA.

IEND

Cem-As \here IA 0 UCliok CIR r
3Imr



1

F3

F.3. A First Execution Run with Aggregates. This and the subsequent runs

correspond to the heirarchical tree of Appendix C.

RuN PF205271KACSERKACSER101000 - RUN caAd, not tii»e and pagez Ulnas
PA SSWD ABCOEF - ASCDEF tepnez entz pamtvond
SYM PRINTS, 'RR? txtek to get this printout on pnintut 2
MSG THIS WILL SYM ABOUT 1n00 PAGES ON PR 2
'MSG PLEASE ,HECK TOP AND BOTTOM MARGINS AND RIBBON a me et& counter y
MSG *********** THANK YOU - C KACSER 205271KACSER taN.
ASGT OUTSCSAVER output eite o e AGGFORM1 to be on SAVER/
'USE 11 'OUT
ASG Ax KACSER*PATSY. - obtaining the ptoguni 6110M FASTRAND, ce App. F. 1.

USE P. KACSER*PATSY.
ei then

0A5G,AX PFDATA ie output .iie.e. o6 DATAREAD, heiLe called PFDATA, iz on FASTRAND
on

°ASG,T PFDATA, BC STUV N i.6 output We. a e DATAREAD iz on tape STUV.
on NOTHING - i.6 output eite o e DATAREAD .i)s on punched cand6 .

DFLFTEC PFSECT pn.epcvting a FASTRAND eae PFSECT eon.
ASGCPX PFSFCTF/1//250 the "wanted" s ecaoit output.
us F.: 23,PFSECT .
0XOT P.AGGFORM1
PHYSICS FACULTY, FALL 1971 TEACHING SURVEY RESULTS -0Vehate ,it&

TAPE
-99. 25. 1.

213.12/13XI1,7x196X137X1315XI1,7X11/10X467X6A6/5A6A4
SELECT
AND 1TEST
INTERVAL 1008. MARTIN
AND 2TEST
INTERVAL 1008. PECHAC
AND VEST
I NTERVAL -4. 7. 7
AND 3TEST
INTERVAL -6. 285. 285. ,J
AND ?TEST
INTERVAL -7. 101. 101.
AND 4TEST 7010.
INTERVAL -4. 7. 7.

AND 4TEST
INTERVAL -6. 285. 285.
AND 4TEST
INTERVAL -7. 102.

18

AND 5TEST 7020.
INTERVAL_ -4. 7.

AND 5TEST
INTERVAL -6. 285. 27:521

AND 5TEST
INTERVAL -7. 103. 103.
AND 6TEST
INTERVAL -6. 181. 181.
AND 7TEST
INTERVAL -6. 181. 182.
AND 8TEST
INTERVAL -6. 283. 283.
AND 9TEST
INTERVAL -6. 283. 284.
AND 10TEST
TEST 7.
TEST 9.
AND 11TEST PROGRAM
INTERVAL -6. 410 411. CONTINUES ON NEXT PAGE



AND 12TEST
INTERVAL
ANr) 11TECT
TFcT
TEST
AND )4TEST
INTERVAL
AND 14TEST
INTERVAL
AND 15TEST
TEST
AND 15TEST
NOT TEST
AND 16TEsT
TEST
TEST
AN() 17TEST
INTERVAL
AND 17TEST
INTERVAL
AND 17TEST
INTERVAL
AND 18TEST
INTERVAL
AND 18TEST
INTERVAL
ANr) 18TEST
INTERVAL
AND 19TEST
INTERVAL
AND 19TEST
INTERVAL
AND 19TEST
INTERVAL
AND 2OTEST
INTERVAL
ANr) 20TEST
INTERVAL
AND 7OTEST
INTERVAL
END SELECT
BLOC1
20001.

-6. 421. 422.

11.
12.

-4. 3. 3.

-G. 405. 499.

14.

13.

10.
14.

7010,
-4. 7. 7.

-6. 285. 285.

-7. 104. 104.
7100.

-4. 7. 7.

-6. 365. 365.

-7. 101. 101.
711'.

-4. 7. 7.

-6. 365. 365.

-7. 102. 102.
7120.

-4. 7. 7.

-6. 365. 365.

-7. 103. 103.

1971. 3. .5 .51 .7

1

AGGREGATES put pianticite titee card
INDIVIDUAL SECTIONS /second phint6i2e ti.t ca, d
AGGREGATE 6010. 4. . 1. 2. 1.
PHYSICS 429/621 - MARTIN
THIS APPRE>RS AS 2 SECTIONS, BUT IT IS REALLY ONE SECTION.
THE UNDERGADUATES AND GRADUATES ARE COUNTED AS 55PARATE SECTIONS.

AGGREGATE 6020, 4, 2. 2. 1.
PHYSICS 429/621 - PECHACrK
THIS APPEARS AS 2 SECTIONS, BUT IT IS REALLY ONE S:CTION.
THE UNDERGRADUATES AND GRADUATES ARE COUNTED AS S5,ARATE SECTIONS
AGGREGATE 7000, 1. 3. 3. 2. 2.
PHYSICS 285 SEC 101
NOTE THAT STEINBERG'S STUDENTS ARE SCRAMBLED AND DO NOT NECESSARILY BELONG HERE
THIS AGGREGATE IS COMPUTED AND IF NECESSARY FORCED IN ORDER TO FORM LATER ONES 1

AGGREGATE 7010, 1. 4. 4, 2. 2.
PHYSICS 285 SEC 102
NOTE THAT STEINBERG'S STUDENTS ARE SCRAMBLED AND DJ NOT NECESSARILY BELONG HERE
THIS AGGREGATE IS COMPUTED AND IF NECESSARY FORCED IN ORDER TO FORM LATER ONES

'f it 4
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AGGREGATE 7020, 1, 5. 5. 2. 2.

PHYSICS 285 SEC 10?
'NOTE THAT STEINBERG'S STUDFNTS ARE SCRAMBLED AND DO NOT NECESSARILY BELONG HERE
THIS AGGREGATE IS COMPUTED AND IF NECESSARY FORCED IN ORDER TO FORM LATER ONES
AGGREGATE 3000, 6. 6.
/PHYSICS 181
AGGREGATE 3010. 7. 8.
PHYSICS 181,2' FIRST YEAR MAJOR SEQUENCE

3020. S. 3.
PHYSICS 283
AGGREGATE 1030, a. 4.
PHYSICS 283/4' SECOND YEAR MAJOR SEQUENCE
'AGGREGATE 3140. 10. 12.
PHYSICS 181/2//283/41 FIRST AND SECOND YEAR MAJOR SEQUENCE
AGGREGATE 3150, 11. 3.
PHYSICS 410/411
AGGREGATE 3060. 12. 3.
PHYSICS 421/422

_AGGREGATE 3070. 13, 6.
PHYSICS 410/1/1421/2' THIRD YEAR REQUIRED MAJOR COURSES
AGGREGATE 3080. 15. 6.
PHYSICS MAJOR FOURTH YEAR rLECTIVES

/AGGREGATE 3090. 14, 12.
?THIRD AND FOURTH YEAR PHYSICS MAJOR
AGGREGATE 3100, 16, 24.

f-ALL uNDERGRAD PHYSICS MAJOR COURSES
AGGREGATE 7030, 1, 17, 17. 2. 2.
PHYSICS 285 SEC 104
NOTE THAT STEINBERG'S STUDFNTS ARE SCRAMBLED AND DO NOT NECESSARILY BELONG HERE
THIS AGGREGATE IS COMPUTED AND IF NECESSARY FORCED IN ORDER TO FORM LATER ONES
AGGREGATE 7100, 1. 18, 2.
PHYSICS 365 SECT. 101

'"AGGREGATE 7110, 1. 19. 2.

hPHYSICS 365 SECT. 102
'AGGREGATE 7120. 1. 20, 2.
_PHYSICS 365 SECT. 103
1,END BLOC1
'END PASS

ache t
rtADD PFDATA. £ DATAREAD output We, called PFDATA, waa either on FASTRAND on tape.
I on

PUNCHED IBM CARDS, which are the punched output DATAREAD, DATAREAD output wo punched.
-99

3 btank calLd4

ALL DONE
'FREE OUT.
'FREE PFSECT.

C4SYMW PESECT,OR2 -AepecatitiA card lion each co wanted Aection output wanted.
PMD - POSTMORTEM DUMP - me ti executipn goes wung, but optionat.
'FIN

END



F.4. A Second Execution Run, following that of Appendix F.3 (hence a first execution
of AGGFORM2). This again corresponds to the tree of Appendix C.

'RUN PF205271KACSER,KACSER12,1500
_ RUN catd, note time and pages Ulnas!

,PASSwD ABCDEF -ABCDEF tepteaetis passtookd
'SYM PRINTS..PR2 - tAick to get ate pti.mtout on pAi.nto, 2
,MSG THIS WILL SYM ABOUT 1000 PAGES ON PR 2
'MSG PLEASE CHECK TOP AND BOTTOM MARGINS AND RIBBON 1 ause4ut

y'MSG *********** THANK YOU countesC KACSER - 205271KACSERJ
- ate ptogtams auipteaeattylin ,this 4ite.

(e6. App. F.1)
Output We tape o6 AGGFORM1 becomes input tape (09553)

Output -tee o6 AGGFORM2 put onto tape (#9363, arc use SAVER)

'ASG,AX KACSER*PATSY.
'USE P..KACSFR*pAISY,
'ASG,T IN.SC.9553N
'USE 9,IN
IASG7 OUT.8C9363R
'USE 11.0UT

r()

IDFLcTE,C PEAG6S
ASG,CPX PENGGS.F/1//250
'USE 15.PFAGnS
'XOT P.AGGFORm2
PHYSICS FACULTY. FALL 1971

TAPE
1971. 3.
SELECT
AND 1TEST

TEACHING

- ptepaAing a FASTRAND &tee PFAGGS 6or.
the "pninted" aggtegate output.

SURVEY RESULTS - Overate tate

INTERVAL -6. 121. 12 ?.
AND 1TFST
INTERVAL -4. 2. 26
AND VEST
INTERVAL -6. 2F2. 262.
AND ?TEST
INTERVAL -6. 161. 161.
INTERVAL -5. 262. 263.
AND OFST
INTERVAL -6. 420. 420.
AND STEST
INTERVAL -4. 2. 2.
ANT) 6TFST 7090.
INTERVAL -6. 286. 286.
AND 7TEST 7040.
INTERVAL 1008. RICHAR
AND 7TEST
INTERVAL -4. 7, 7.
AND 8TEST 705o.
INTERVAL 1008, STEINB.
AND QTFST 7060,
INTERVAL -25. 7000, 7030.
AND 1OTFST 3200.
INTERVAL -6. 601. 602.
AND 11TEST 3210.
INTERVAL -6. 604, 606.
AND 12TFST 3720.
INTERVAL -6. 622. 623.
AND 13TEST 9230.
TEST 10.
TEST 11.
TEST 12.
AND 14TEST 3240.
INTERVAL -6. 624. 898
AND 15TEST 3110.
INTERVAL -6. 271. 271.
INTERVAL -6. 404. 404.
AND 16TEST 3120. PROGRAM CONTINUES ON NEXT PAGE.



TNTERVAL 3 3.
F7

AND 16TFST
INTFJVAL 100. 498.
IANn :6TFST
INTERVAL -25. O. O.
AND 17TFST 1250.

T TEST 13.
TFcT 14,
AND 18TE5T 126n.

r TEST 16.
) TEST 17.

AND 19TEST 6030.

) INTERVAL 1008.
INTERVAL -25. 6010.

AND 19TEST
INTERVAL -4. 6.

AND 20TEST 7160.
INTERVAL -25. 7100.
FNn SELECT
BLOC]
?olon.
EXECUTION 2 NEW AGGRE6ATFS
EXECUTION 2 ALL AGGS SO FAR
AGGPFGATE 2000,
PHYSICS 121/2
AGGREGATE 2010,

; PHYSICS 262
AGGREGATE 2020.
PHYSICS 161/1267/3
AGGREGATE 2030,
PHYSICS 420
AGGRrGATE 2040,
ALL PHYSICS SERVICE COURSES
AGGRrGATr 7090. 4,
PHYSICS 2P6

AGGRFGATE 7040, 4,
i" PHYSICS 285 -- RICHARD

SINCE THESE COURSES WERE TEAM TAUGHT+ THIS DESCRIPTION IS BASED ON A HALF-VIEW
AGGREGATE 7950. 4, 8. 8. 2. 1.

r. PHYSICS 285 --- STEINBERG
SINCE THESE COURSES WERE TEAM TAUGHT+ THIS DESCRIPTION IS BASED ON A HALF-VIEW
THIS AGGREGATE IS COMPUTED AND IF NECESSARY FORCED IN ORDER TO FORM LATER ONES
AGGREGATE 7060, 0, 9. 2.
PHYSICS 285
AGGREGATE 12n0 10. 3
PHYSICS 601/2

r AGGREGATE 3210. 11 3.
it PHYSICS 604/606

AGGREGATE 3220, 12, 3,
PHYSICS 622/3

6020.
ZORN,

6.

7120.

1971. 3. .5

- P./at pAintiLee. titee caftd
- :6econd pAint6tite ti tee cwcd

1.

2.

3.

4.

5.

6.

7, 1.

.51 .7

3.

3.

5.

14.

1.

1.

AGGREGATE 3230 13. , 9.
- PHYSICS 601/2//604//606//622/3 FIRST YEAR GRADUATE COURSES
AGGREGATE 3240, 14 12.

FALL UPPER LEVEL PHYSICS GRADUATE COURSES
AGGRrGATF 3113 15. 2.
(GENERAL) PHYSICAL SCIENCES COURSES

ri AGGREGATE 3120 16 26.
ti ALL UNDERGRADUATE PHYSICS MAJOR AND PHSYICAL SCIENCES MAJOR COURSES
AGGREGATE 3250 17. 21.
ALL PHYSICS GRADUATE COURSES
pAGGREGATE 3260 18

PROGRAM CONTINUES ON NEXT PAGE. 47'
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ALL PHYSICS MAINSTREAM UNDFRGRAD (INCL. G.P.S., ANO GRAUUATI COUW3E!,

AGGRFGATE 6010. 19, 2. 3.

PHYSICS 429//671 'GRADUATE' PHYSTCS LAB
***IGNORE THE MIDDLE SET OF DISTRIBUTIONS - WEIGHTED BY SECTION) ***

SINCE MARTIN AND PECHACcK ARE rACH IMPROPERLY 30UNTED AS 2 SECTS.

AGr.RrGATF 7160. 70. 2.

pHysTrs 365
END RLOC1

ALL
PASS
DONE

'FREE IN.
'FREE OUT.
'FREE PFAGGS

i

sym,U PFAGGS. .PR2 wilt pnLnt one copy Wate"aggnegates, but zince one mono exec-
1 Pmo optAlonat uzion, atilt needed, thia will not be compte-te: A use6ut check.
'FIN



FQ

F.5. A Third Execution Run following that of F.4, showing how to store Multiplemania.

11RuN PF.205171KACSER.KACSER.12.1500 - RUN catd
IpASSwD ABCDEF - ABCDEF upusents pasawotd

pRINTt.,PR2 - back to ga'ateprtintout on pkiatea 2
;emsG THIS WILL SYM ABOUT 1000 PAGES ON PR 2
imsG PLEASE CHECK TOP AND BOTTOM MARGINS AND RIBilom - ause6me

'MSG *********** THANK YOU - C KACSER - 205271KACsER outtesy

inASG,AX KACSFR*PATSY. ate ptogtam au"pusentey"in this
'USE P..KACSER*pATSy. (ci. App. F.1)
fAsG,T IN.8C,9363N Output Site tape oi pkevious execution becomes input tape #9363

-'USE 9.IN
sAsG.T OuT.8C.9870R Output 6iee o6 this execution put onto tape (11870, at use SAVER)
'USE 11.0UT
10ELETE.0 PFAGGS
,ASG.CPx PFAGGs.F
USE 15,PFAGGS.
,DELETE.c PFMULT

i-AsG,cPx PFMULT,F
'USE 13.PFmqLT.
xoT P.AGGFvf047

- pupaning a FASTRAND Site PFAGGS Sot the "przinted" aggu-
/1//250 gate output. Notice that its puvious contents au deeeted

pupaning a FASTRAND (tempoum) iiee PFMULT eat muetillee-
/1//999 mania. Notice its size! Hence it cannot be permanent.

--PHYSILS FACULTY.
'APE

'1971. 3,

.SELECT
1TEST '140.

FALL 1971 TEACHING SURVEY RESULTS

.NTERVAL 1108. RISK
AND 2TEST 7150,
"NTERVAL 1008. ROUSH
.ND 3TEST 7200,
INTERVAL -15. 7000. 7030.

-INTERVAL -25. 7100, 7170.
NTE0VAL 1108. ROSENB

AND 3TEST
INTERVAL -4. 7. 7.

ND 4TEST 1.200.
LNTERVAL -4. 1. 1.
END SELECT
rIL°C1
1 "1100. 1971. 3. .5 .51 .7

EXECUTION 3 - NEW AGGREGATES - PAintout tit& card Sot SitAt prtintiite
- Btank ointout ti te Sot 4econd prtintiite

Ptintout tate card Sot .titLtd ointiite
1. 1.

I ALL AGGREGATES -

'AGGREGATE 7140. 4. 1.

PHYSICS 365 - RISK
I ,INCE THESE COURSES WERE TEAM TAUGHT.
kGGREGATE 7150. 4. 2.
pHySlcS-365 - ROUSH
r,iNCE THESE COURSES WERE TFAM TAUGHT.
GGREGATE 7200, 3.

PHYSICS 285/236//365 STRUCTURED UNDER
_AGGREGATE 1000. 4.
,ELL GENERAL PHYSICS COURSES

-LND BLOC1
END PASS

x-iu_L DONE
J,PmD
'FREE IN.
2FREE OUT.

THIS DESCRIPTION IS BASED ON A HALF -VIEW.
1. 1.

THIS DESCRIPTION IS BASED ON A HALF-vIEw-
5.

GRAD LAB COURSES
4.

PROGRAM
CONTINUES.
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1ASG.T MULT.8C.SAVER - assigng a tape (SAVER) onto which MULTIPLEMANIA witt. b:'

COPY PFMULT.MULT - copies FASTRAND PFMULT onto permanent tape MULT.

tape handting insttuction'MARK MULT
IRFWIND WILT.
'FREE PFMULT.
'FREE. MULT
IFREF PFAGGS.
'SYM,U PFAGGS.,PR2
ISYMW PFMULT,,PR2
sociTiF PFMULT.
RMD- orrio,JA
'FIN

END

lOTE

repeat this card Son each co o6 aggregate ptintout wanted*.
repeat this cared Son each co o6 muttiptemania ptintomt wanted*.
a diagnostic to bind ou to size o6 PFMULT. 16 tess than 251
ttacks, it with be saved on FASTRAND, i6 mote it wat be destroyed
and hence onty exi6t on the tape MULT.

When SVMming output tike this, one can ovetwhetm the C.S.C.ptintet, 60 be considetate.
It is ptobabty wotthwhite to get see copies o6 PFMULT = MULTIPLEMANIA in this execution
tun, 6ince othetwiae one witt have to copy it o66 tape MULT. But then do not make mote
than one copy o6 PFAGGS at the same time! See betow Sot how to make eaten copies.

F.6. Obtaining More Printed Copies of Output. (This example prints PTSECT.)

'RUN PTA.205-01-271
'MSG THIS WILL SYM
'MSG PLEASE CHECK
'MSG THANK YOU -

ASG.AX PTSECT.
'FREF PTSECT.
SYM U P TSFCT. PR2 repeat this catul 6o/c each copy wanted (but see note above)
'FIN

,KACSER,1,4000 - Run card, note pages'
ABOUT 1n00 PAnES ON PR 2
TOP AND BOTTOM MARGINS AND RIBBON
C KACSER, 205-01-271

-x 4.3 o

c.c.. 4k4

END

F.7. Obtainin: More Co iesof Multi 1:mania, if it is too large for FASTRAND.
(But first check whether the file PFMULT from F5 has satisfactory status,
as indicated by the output from PRT,F PFMULT.; in which case proceed
as in F.6.)

'RUN PF20 -01 -002,KACSFR.10,1500 Run GRAC4 note time and pages:
IASG9T mUT8CxrxxN - XXXX represents the tape number
IDELFTE+C PFMULT
1ASG,AX PFMULTooF/1//949
'COPY MULT,PrMULT
'FREE MULT
'FREE PFMULT
ISYM.0 PFMULTotPR2 - repeat th44 card Sore each copy wanted (but see note above)
'DELETE,C PFMULT.
'FIN
'FIN END



APPENDIX G SUNDRY ADMINISTRATIVE ITEMS

APPENDIX G.1. AGGFORM Out.ut Distribution List ( Physics)

1. P':ysics, Faculty

A: All Sections, All Aggregates, All Questionnaires:

i public display
ii chairman of department

iii associate chairman
iv teaching excellence committee
v PATS administrator
vi departmental administrator

B: Individual Sections plus all Aggregates Which Contain

There (i.e. hierarchies), plus Appropriate Questionnaires:

i to the individual
ii 6
iii to his file (two copies)

C: All Sections within the Jurisdiction of Course Committees

or Subcommittees, plus all Aggregates Containing These,

plus Appropriate Questionnaire:

i To course committees (e.g. Undergraduate Major

Committee)
ii To subcommittees (e.g. Phys 181-284 sequence)

2. Physics, T/A's

A: All Sections, All Aggregates, All Questionnaires:

i public display

ii chairman of department
iii associate chairman of department

iv teaching excellence committee
v PATS administrator
vi departmental administrator
vii T/A assignment committee chairman
viii T/A records (office)

B: Individual Sections us all A re ates Which Contain

These (i.e. hierarchies), plus Appropriate Questionnaire:

i to the individual T/A
ii to his file

C: All Sections within Jurisdiction of Course Committees

or Subcommittees, plus all Aggregates Containing These,

plus Appropriate Questionnaires:

i To course committees (e.g. Elementary Course Committee)

ii To subcommittees (e.g. Phys 161, 262, 263 subcommittee)

D: All Sections Supervised by One Professor, plus all Aggregates

Containing These, plus Appropriate Questionnaire:

i to the professor
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G.2. Cover Memo Used with AGGPORM Printout Distribution

UNIVERSITY OF MARYLAND
Department of Physics and Astronomy

INTRAMURAL

To: All Faculty and Teaching Assistants,including Course Committee Chairman, etc.

From: Hovel Pugh, Chairman Teaching Excellence Committee, and C. Kacser in
Charge of Questionnaire processing.

Subject:

Date: November 9, 1971

REF: Attached Sprit:,. '1 questionnaire final output (but see below)

1. Attached Materials: Herewith in a packet
1. A copy of the appropriate questionnaire.
2. Copies of all single sections with which you should be concerned.3. Copies of all individual T/A aggregates as appropriate.
:J. Copies of all aggregates which include reference to either 2 or 3 above.

is printed if the participation falls below 70%. Such sections are rejected1LEnmumume

Items 3 and 4 "aggregates" should be self explanatory. On individual sections a warning
if the participation falls below 50%. An aggregate is not computed if the participationwithin the aggregate falls below 51%. This 50% cutoff criterion is very low, but a higherone (e.g., 70%) would cause too many aggregates to be rejected [participation was in factlow, probably due to the lateness of issuing the questionnaire--last full week of Spring1971]. The effect of these rejection criteria is that an individual student's responsesarc considered possibly biased and hence rejected unless at least 50% of the students inhis section also respond; an individual section's responses are similarly completely rejected 1in an aggregate unless at least 512 of the sections of a single T/A are accepted; andIndividual lecture sections or TAs within higher aggregates are again rejected completelyin an aggregate unless at least 51% of these are accepted. Further information can beobtained from C. Kacser.
2. Comments: The comments made by students are available in Dr. Grigg's office. Pleaselook at these.
3. Toll Room: All output will soon be available in the Toll Room.
4. The Fall 71 versions of the questionnaires are being prepared now. Only minor
editing changes are contemplated except for questionnaire 5. If you have any suggestions
or comments, please send them in writing to H. Pugh.
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APPENDIX H - VERY MISCELLANEOUS ITEMS CONCERNING OPERATIONAL AND

PROGRAMMING ASPECTS OF AGGFORM

H.1 The PQR Number

As discussed in section 3.8b, p. 3.15 (and also section 5.2.b,
p. 5.1), there are three possible types of weighting which may arise
when forming aggregates. If the PQR number is left blank on the
aggregate control card (cJiumns 61-70, cf. section 5.10.3.b, p. 5.22)
then AGGFORM follows one specific standard scheme in computing these
distributions. This choice, referred to as the "default" choice, was
chosen as being the most natural p escription; but by setting other
values for the PQR number one can achieve other prescriptions.

Recall that nominally the PQ & R distributions are definaa as
follows:

P - distribution: all included students weighted equally

Q - distribution: all included sections weighted equally

R - disl.ribution: all included components weighted equally

There is no difficulty or choice as regards the meaning to be
given to the P and Q definitions, but a little thought shows that the
R distribution is not fully defined by the above. The PQR number enables
the user to fully specify how he wants the R distribution to be computed
if an R distribution is to be created.

An R - distribution is created (automatically) if the aggregate
contains more than one component*, and at least 1 of those components
itself contains more than one section (a "combination" counts as a single
section,cf.section 5.2c, p5.2). That component will then necessarily
"contain" both P and Q distributions, and may or may not also contain
an R - distribution. In either case there may be other components of
the aggregate which are single sections (and hence only have
P distributions); and yet other components of the aggregate which contain
more than one section (and hence themselves contain either P and Q; or
P,Q and R distributions). So the question becomes "which distribution
from each component should be used to form the R distribution of the
final aggregate?" The PQR number specifies the choices one wishes to make.
There are three possibilities readily available in AGGFORM (and other
ones could be programmed as well). These are given in Table H.1.1 below.

* It is technically possible to form an aggregate which has only one
component - but this is of no practical significance.

H.1.1



H.1.2

Table H.1.1. Values and Meanings of the PQR Number

PQR Distributions Component Distribution

number Present in Particular C ->sen for Weighting

of Aggregate Component Into R Distribution

1

(E0E "blank" P and Q

default value) * P,Q and R

2

3

P

P and Q

P,Q and R

P

P and Q

P, Q and R

P

P

P

P

Q

Q

P

Q

R

*This value is assigned if the PQRnumber field on the aggregate control
card is either left blank (and read as zero), or entered as zero, or as 1.

The primarily anticipated use of the R distribution was to compare
instructors who had more than one section. This can be done by

forming an aggregate of all complete descriptions (reduced type 4)
of the instructors one wishes to compare. The R distribution then
attempts to weight each instructor equally. Now for questions about
the instructor's qualities it was felt that the best instructor's average
to take was one in which each student responding was weighted equally.
For that reason the automatic or default option for the PQR number
(the one obtained if the user leaves the PQR field blank) is to take the
P distribution from each component.



H.2.1

H.2 Format of the AGGFORM Output Tie Records

H.2.1. All AGGFORM output tapes consist of (binary) records in standard

FORTRAN tape format. Each "record" is a group of words written by a single

FORTRAN WRITE statement. Records are separated by end-of-record gaps. The

output tapes consist of many records, the contents of which are described

below.

R.:.4. Arrangement of Records

First record - the "tape identification label", discussed briefly in
section 5.10.1.b (p. 5.14). This consists of three words. The first two are

specified by the user on the print control card and are usually taken to be
the year and the semester of the survey (see section 5.10.3.a, p. 5.20).
The third word is always zero. Eg 1971. 3. O. is used for Fall 1971. (This

follows the SUMX standard form.)

Second and Third records - the "Directory" - see Appendix H.3. These

two records may be very long, and contain entries for each section or aggre-
gate, including ID number, title, etc., etc., etc. Comment cards and lists
of components are stored only in the directory, not in the main records (see
below) .

Records 4 to (N+3) -Individual section records for the N inputted single

sections (see below). These appear in the order in which they were originally

assembled for DATAREAD.

Records (14+4) to (N+M+3)- Individual aggregate records for the M aggre-

gates constructed so far (see below). V.ase appear in ascending order of

aggregate number.

01-141440thRecord - End record (SUM standard form)

H.2.3 Structure of Individual Section or Aggregate Records

These records all follow one basic pattern, which has certain variations
for the two main cases:--section or aggregate. Recall that many items apply

equally to sections and to aggregates. Each record may consist of up to
1000 words; currently all records are 520 words or less. Table H.2.3.1 on
the next page shows the contents of each word.
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Table H.2.3.1 Format of Individual Section/Aggregate Records on Output Tapes

Words Content

1

2

3

4

5

6

7

8-21

22

23

24

25

26

27

28

29

30

For section record For aggregate record

No. of students enrolled

No. of non-abstaining respond-
ing students ("estimated")

11 of questions

Questionnaire No.

ID No.

Course No.

Section No.

words 8-11: Instructor's name

words 12-17: 35 character
"comment" from section header
card
words 18-19: Not used
word 20 : course Not*
word 21 :

section No.

Prof-T/A number (cf section
5.7.2, p. 5.10)

First digit of course No.

First digit of section No.

Zero

Type No.

Response,percentage 100x

(word 2) /(word 1), cf section

5.2.g, p. 5.3)

Unused

Unused

Unused

Tabte continued

Same, but summed over included
components

Same, but summed over included
components

Same

Same

Zero

Same, if still applicable,
otherwise negative

Same, if still applicable,
otherwise negative

Aggregate "title"

Same, if still applicable,
otherwise negative

Same, if still applicable,
otherwise negative

Same, if still applicable,
otherwise negative

Aggregate number

Same

100x (No. Included Components)/(No. of
included + No. rejected components)

PQR Number

II of sections aggregated into
this record

11 of aggregates aggregated into

this record

*The redundant storing of these two words is used in =FORM as a patch to get this
information into the directory. The coding could be altered to do this more directly.
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Tabte H.2.3.1 continued

Words Content

For section record For aggregate record

31 number of participating stu- Same, but summed over included
dents who abstained ("esti-
mated")

components

32 Course category (cf section No. of copies required for multi-
5.7.3, p. 5.10) plemania (cf section 5.6.2,p.5.8)

33 Reduced type No. (But see
section H.5.2)

Same

34-40 Unused Same

41-200 Percentage distributions Percentage (P-) distributions,
w'ted by students.

201-360 Numerical distributions (#s) Percentage (Q-) distributions,
w'ted by sections

361-520 Percentage (R-) distributions,
w'ted by component, if applic-

able; otherwise not part of record.

H.2.4 Further explanations

All distributions (words 41-200, 201-360, 361-520) are entered in a
standard format as follows. The first 2 words contain data for question 1, the
second 2 words contain data for question 2, and the words 2n-1 and 2n contain
data for question n. [As presently programmed, no more than 80 questions are
allowed on any questionnaire.]

For each question there are six quantities a,b,c,d,e,f representing the
number of, or the percentage students who marked the responses a,b,c,d,e,
or left a blank (Ef) respectively. These quantities have either integer or
percentage values. The storage procedure is the same for both cases. The
quantity is multiplied by 10 and any remaining fractional part is dropped.
Thus for percentages, one place to the right of the decimal will be saved.
These newly created integers, a,$,y,d,c,(1) are then stored in a packed format
in the two words of the record for that question as (a 224 + 0 x 212 4y)

and (6 x 224 + c x 212 + 0 respectively. Thus 872,51,12 is stored as
8720 x 224

+ 510 x 212 + 120), and 5.1%, 1.3%, 72.4% is stored as (51 x 224
13 x 212 + 724). The words for non-existent questions have the entry "0".

Notice that the "f" value is always stored separately and not deduced as
being the number left over. Rounding errors will of course creep in when the
aggregate percentage distributions are computed, and will be apparent in that
a + b + c + d + e + f will generally not be precisely 100.0. But all such
errors are likely to be small.
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H.3 Format of The Directory Records,

H.3.1 Overall description

The directory was created for several reasons. First, it was difficult to

allow for variable-length segments within the fixed-length, fixed-location

type of record most useful in SUMX. (cf.Appendix H.4 immediately following.)

Such segments were needed to accomodate the (variable number of) comment cars

and the list of components for a given aggregate. Furthermore, it was necessary

to have some information on each aggregate available in the computer core

during execution; the inclusion of a table of contents at the beginning of the

printout, for example, would be impossible without such a feature.

The directory in fact consists of 2 separate records. The first directory

record, called DIR1, is a "map" of the second directory record DIR2. DIR2

contains the information pertinent to each section or aggregate, while DIR1

enables the various programs to locate this information.

The directory records are the two records on the tape which SUMX does not

know about, and does not expect. Thus provision must always be made somewhere

in the users non-SUMX subroutines (e.g. his BLOC1), or in the subroutine TAPESR

for moving the tape past thesomplete directory before allowing SUMX to start

reading section aggregate records.

We saw in Appendix H.2 (immediately preceding) that the tape has a sequence
of (N+M) records for each of the individual N sections and M aggregates

created so far. These are arranged, in sequence, with the N sections first,

in the order in which they were originally read in (i.e. were assembled for

DATAREAD); followed by the M aggregates in order of ascending aggregate.nunber.

In what follows, we will sometimes refer to the "nth section/aggregate

record" or simply "the nth record". By this we mean that we start counting

with the first section record as record no. 1, and so on through the section
-records, and into the aggregates, with the first aggregate being the (N +l)st

record in this scheme.

H.3.2 DIR1 Record Format

DIR1 contains information about th..1 location within DIR2 of the entry for

the nth section/aggregate. It is of variable length,, with a maximum of 550 words.

Its structure is given in Table H.3.2.1 below.
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Tab le H.3.2.1 DIR1 Record Format

Word

1

2

3

4-17

18

19

20-50

51

52

53

50+n

Contents

no. of words in DIR1

no. of words in DIR2

no. of section/aggregate records on the tape, i.e. (N+M)

Title for run (c.f. section 5.10, p. 5.12)

no. of section records (N)

no. of aggregate records (M)

not used

location in DIR2 of beginning of

(always 1)

location in DIR2 of beginning of

of words in 1st entry)

1st section/aggregate entry

2nd section/aggregate entry (= 1 + no.

location in DIR2 of beginning of nth section/aggregate entry (= 1 + no.

of words in all prior entries)

H.3.3 DIR2 Record format

This is a variable location record, with a maximum of 20,000 words. It

contains entries, in order, for each of the (N+M) sections/aggregates. These

entries can be located by use of the information contained in DIR1. Each of

the N section entries is 19 words long, and follows the format given in
Table H.3.3.1 below.

The M aggregate entries have variable length, with a maximum length of

200 words each. They follow the format given in Table H.3.3.2 below.

The meaning of each of the contents in tables H.3.3.1 and H.3.3.2 should
be reasonably self-evident. Many of the same contents also occur in Table
H.2.3.1, where they are cross-referenced to Ch 5 for further explanation.



Word

1

2

3-6

7-12

13-14

15

16

17

18

19

Table H.3.3.1 Individual Section Entry Format Within DIR2

Contents

no. of pages on final printout for this section

not used

instructor's name

35 character "comment" from section header card

not used

course number

section number

type number not reduced type number)

response percentage

questionnaire number

H.3.

Table H.3.3.2 its on next page.
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Table H.3.3.2 Individual Aggregate Entry Format Within DIR2

Word Contents

1

2

3-16

17

18

19

20

22

23

24 to

23+14xNCC

[no. of pages on final printout for this aggregate]

+100x[no. of copies wanted in multiplemania]

+10000x1no. of included sections within all components within

this aggregate, which either pass the cutoff criteria or are

force-accepted]

Aggregate number

Aggregate "title"

type number (not reduced type)

response percentage

questionnaire number

NIC E no. of included components, which either pass the cut-off

criteria or are force-accepted

NRJ E no. of "excluded" components (not including force-accepted

components)

NFA E no. of force-accepted components

NCC E no. of "comment" cards (cf section 5.10.3.b, p. 5.22). This

number includes both those externally inputted using comment cards,

and also 2 comment cards internally created for any combination

(reduced type 1). cf footnote on p. 5.22.

The NCC comment cards (14 words each)

[24+14xNCC] to

[23+14xNCC+NRJ+NIC] A sequential list of words generated from the entry

number n of each of the ab initio eligible components

for the aggregate. This includes both sections and

aggregates. For each component, the word is taken

as "n" for accepted components (which pass the cut-

off criteria), is taken as "-n" if it is excluded,

and as (n + 1000) if it is force-accepted.

1
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H.4 Structure of the Program AGGFORM

The program was written around a skeleton provided by SUMX, a high energy
physics (HEP) multipurpose sorting and data handling program. 'ibis program is
described in "SUMX Version M-4" - by Dr. R. G. Glasser, in University of Mary-
land Department of Physics and Astronomy Technical Report #763, December 1967
(AEC-ORO-2504-116). This report may be obtained from the High Energy Physics
Group in the Department.

Not all parts of HEP*SUMX are needed for PATS. Hence a separate program
file KACSER*SUMX was made from parts of HEP*SUMX. This makes AGGFORM self-
contained, and ensures that any subsequent changes in HEP*SUMX do not affect
AGGFORM.

All program elements which were not part of HEP*SUMX and which had to be
specially written for PATS are on a separate program file KACSER*PATSY. Both
program files contain symbolic (FORTRAN)brelocatable, and absolute elements.
The symbolic elements of PATSY are fairly well "commented" in terms which
should make sense to the reader of this report. This is not true for SUMX.
Fortunately most changes which one might want to make to AGGFORM will only
involve changes in PATSY, so that with care it should be possible to modify
AGGFORM without changing SUMX. After any such changes, each changed sy:Ivlic
element must be recompiled, to form a new relocatable element. Then all the
programs must be remapped ( @MAP), to form executable (absolute) programs. To
successfully remap, one needs both the (recompiled) relocatable elements on
PATSY, and the contents of SUMX, i.e. both must be on FASTRAND. Once such a
mapping is carried out, the final executable absolute program will be on
KACSER*AGGFORM.

It follows that, to perform executions of AGGFORM, one only needs to copy
the absolute elements AGGPORM1 and AGGFORM2 from tape onto rASTRAND. This
forms a minimal executable package.

However, to allow for possible modifications to AGGFORM, one must also
keep both KACSER*SUMX and KACSER*PATSY on tape, and ideally have a backup copy
of the symbolics in the form of cards.

Putting the above considerations together, one sees that the most useful
arrangement is a single final tape, structured as follows. The final tape
should have 3 separate files. These should be:

1. AGGFORM1 and AGGFORM2 absolute elements

2. PATSY; all symbolic, and relocatable, elements (absolute elements not
necessary optional)

3. SUMX; all symbolic and relocatable elements.
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11.5 Other Miscellaneous Facts Concerning_the Operation of AGGFORM

13.5.1 Incorporation of more input date (new input sections) during processing.

Suppose for some reason that Digitek cards have been produced for most
sections, but that for some sections they are not yet available. Instead of
delaying the initiation of the data processing while waiting for the data sets
to be completed, one can proceed with those data sets already available and add
in the others at a later stage. The end result of AGGFORM will still be a single
tape with all input sections and all aggregates id order on it. The procedure
is spelled out in what follows; it has not been tested.

a) Process the available input sections through DATAREAD and AGGFORM1
exactly as described in this mannual for normal data. Continue (if
desired) with executions of AGGFORM2, again exactly as spelled out before,
making any aggregates which do not involve the as yet missing input sections.

b) Whenever the new input sections are ready, they should be run through
DATAREAD separately (that is, without the previous input.) This new
DATAREAD output is then fed into AGGFORM by a special execution of AGGFORM1.
The only difference between this execution of AGGFORM1 and the first one
is that an extra input tape is used in this execution, namely the tape
containing the out of the last AGGFORM (1 or 2) execution made with the
first (incomplete) set of input sections. This tape,call it INEXTRA, with
tape number UVWX say, should be assigned as unit 12:

@ASG,T INEXTRA,8C,UVWXN

@USE 12,INEXTRA

These cards should appear before the @XQT P.AGGFORM1 card. The new input sections
are fed in as usual for an execution of AGGFORM1. (That is, they are the equivalent
of PTDATA in example F.1, or PFDATA in example F.3 in Appendix F). It is important
to note that new aggregates formed by this execution of AGGFORM1 can only involve
the new input sections. AGGFORM1 does not have the capability of forming new
aggregates from any sections or aggregates on the old aggregate tape (unit 12,
above). The output tape from this run of AGGFORM1 (on unit 11) will contain
the new input sections and any new aggregates made from them during the execution,
merged with the old input sections and aggregates from unit 12. The order of
sections and aggregate on the output tape is the standard AGGFORM order - input
sections ..re first, in the order in which they were read in (putting the new
input sections at the end of the single section block); then the aggregates
appear, in order of aggregate number.

It is important to realize that new input may be added at any point in the
series of AGGFORM executions, subject to the restrictions stated above as to
forming new aggregates during such an execution. Once this has been done, one
then continues with further executions of AGGFORM2 to make additional aggregates,
including ones that might involve the new input sections and the old ones.
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H.5.2 On the reduced type number entry

The concept of reduced type number was introduced after the programming
of AGGFORM was complete. It was hence effected in a patchwork fashion. This

can never (in theory) cause any error in any AGGFORM execution, but an unwary
use:of an output tape or a future programming modification might lead to error.

Speci:ically, in any AGGFORM execution, when the input is read in (whether
the DATAREAD section output for AGGFORM1, or the output tape from a previous
execution for AGGFORM2) the program reads the type number for each entry and
sets the 1..duced type number accordingly. (This is done by the FORTRAN function-
call MOD(IABS(N),10) where N is the type number.)

This is done before tray testing is done by SELECT, so that t,.:sts set up
to look at the reduced type number will work. During creation of aggregates,
however, the type number may be changed; but the program does not at such a time
change the reduced type number correspondingly. For instance, all input sections
are internally set as complete descriptions (type number 4) when first read in.
But when.during an execution an aggregate is made and assigned as a complete
description, the type number of each of its component sections is altered from
4 to 2. The reduced type number would (erroneously) be left at 4! Thus the
output tape' of any execution of AGGFORM may have erroneous reduced type numbers,
but all type numbers will be correct.

Anyone who wishes to use output tapes for his own purpose, and also make
use of the reduced type number, must hence either

a) First "correct" the tape by rewriting all reduced type numbers as
determined from the correct type numbers. Then proceed to use the reduced
type number. OR

b) Only use the type number; or

c) Read the type number, but then prior to any test, compute a valid reduced
type number by use of MOD(IABS(N),10) to be used as the reduced type
number in the test.

H.5.3 On aggregating different questionnaires together!

Within the present philosophy of PATS, where different questionnaires apply to
different student populations, it should be obvims that they should not be aggregated
together. However AGGFORM does have the capability of aggregating together components
having different questionnaires. When components from different questionnaires
(possibly having different numbers of questions) are aggregated together, each question

.number from a given component is aggregated with the same question number for all
the other components. Whenever any single component does not have such a question
number, no aggregate distributiou is made for that question.

If one were to use this facility one would have to arrange that all question-
naires started with the same set of questions, and then branched for questions
applicable only to certain populations. One would also have to ignore the computed
and printed distributions for those question numbers that arose from what were
in fact different questions.
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APPENDIX J. POSSIBLE FUTURE IMPROVEMENTS FOR PATS

The reader is also referred to Appendix A3, particularly A3.3.

J.1 Improvements for DATAREAD

J.1.1 The problem of identifying the number of abstainers. As dis-
cussed in section 4.4 (p. ), the program DATAREAD is presently defi-
cient in that it does not directly identify data sets which correspond to
abstaining students. Correspondingly both INITPRT and AGGFORM contain
algorithms to estimate this number, and "correct" the printouts and sec-
tion records.

Clearly a more satisfactory procedure would be created if the program
DATAREAD were suitably modified.

J.1.2 The printout of the data sets (cf.Appendix D.2.9, p. D.4). It
might be preferable for this to show the contents of each Digitek card
exactly as read, with the columns which are considered as "true" data being
specially marked. Recall that at present only the contents of the data
columns are shown, these columns being specified in the data control cards
(cf. section 4.1).

J.2 Improvements for the AGGFORM Computing Ability

J.2.1 The ability to combine two "sections" to form one section. As
discussed in section.3.8C (p. 3.16) [also section 5.4, p. 5.6] there can
be certain cases where one section is in fact subdivided into subsections
with different ID code.numbers, and where the input data is usefully origi-
nally presented in terms of these subsections. The current example is
"advanced lab" Phys 429 (undergraduate) and Physics 621 (graduate), which
actually meet together as one real teaching section. For such cases, a
useful feature would be the ability to aggregate the initial (sub-)sections
into one section. [This is to be distinguished from the situation where
one makes a combination aggregate that counts as a simple section, cf. sec-
tion 5.1.d, p. 5.2.]

J.2.2 Automatic non-computing
two component sections. One of the
semester is the conztviction of the
control cards for AGGFORM. And yet
from semester to semester.

of an aggregate if it contains only
major chores of implementing PATS each
hierarchical tree and the corresponding
What one wants to achieve does not vary

At least as regards faculty, where the problem of individual complete
descriptions does not arise, one would like a permanent hierarchical tree
and control cards. (A few special cases could be handled separately, by
allowing for perhaps 4 such special aggregates per execution.) This cannot
be done at present since quite justifiably PATS as a general rule (with
exceptions) does not form aggregates which have less than three individual
component sections. In the Fall semester, there are perhaps 5 sections of
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Phys 181 and 2 of Phys 182; in the Spring semester these numbers change to
perhaps 2 sections of Phys 181 and 4 of Phys 182.

The solution is straightforward conceptually--and probably also fairly
straightforward to program (but care would be required to follow through all
implications within the program). It is to add an automatic reject feature
to prevent the creation of a specified aggregate, when an automatic test on
the number of ab initio to-be-included sections finds this number to be less
than some overall preset cutoff value (probably taken as 3). Naturally one
must be able to override this rejection by an appropriate instruction for an
individual aggregate. Such a force accept and compute feature would be
needed to enable one to compute aggregates containing less thay (say) 3 sec-
tions, e.g. for the (General) Physical Sciences sequence. Also this auto-
matic reject should not apply to "combinations", nor to subsection-section
aggregates (see immediately above, section J.2.1).

With such an automatic reject feature, one would always set up control
cards for aggregates for both Phys 181 and for Phys 182 (as well as for
Phys 181 182), etc. Thus the main part of the control card deck would not
change from semester to semester, and this would greatly simplify the imple-

mentation of AGGFORM.

Unfortunately this feature would not be sc useful for teaching assist-

ants. For them, by far the largest number of aggregates are complete des-

cription aggregates for each named T/A. This matter is discussed immediately

below.

J.2.3 Automatic computation of all complete descriptions. We mention

this simr1y t.-.) point out that it is probably a pipedream--and furthermore not

even that useful. For recall that T/As are often involved in special team
teaching arrangements, that they sometimes have two half-assignments, and

that frequently they lead both lab and recitation sections. The reason this

is likely to be a pipedream is that AGGFORM is performed in a series of exe-

cutions, and each e.cecution can contain no more than twenty aggregation

operations.

J.2.4 Capability to specify and/or alter the number of copies of each

aggregate which are to appear in multiplemania after having computed the

aggregates. One would then be able to form the new "revised" multiplemania

in a final execution which created no new aggregates. (cf Table 5.1 #3,

p. 5.5). This would be useful if one found one needed more copies of only

some complete hierarchies.

J.3 Improvements in Printout Format, Etc.

1. On the first page of each aggregate printout, where the included

components are listed, state the number of responding stu'ents in each

component.

2. In the same place, print a "warning" signal against each component
section for which the participation ratio lies in the marginally acceptable

range between cutoffs #1 and 412 (i.e. between"50%"and"70%"participation);

1

1

1
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and print a similar warning signal for each component aggregate when appro-
priate [cf section 5.2g, p. 5.3].

3. In general attempt to reduce the number of printed pages of print-
out. By removing unnecessary blank lines, one could:

a.) condense a section printout to two pages by putting all
the "front matter" (including warning) on the same page as, the
beginning of the tabulated distribution [Recall that no question-
naire is ever likely to have more than 70 *questions!]. Further,
one could then remove the 4th blank page in each section printout.
Thus for sections one would reduce the amount of paper by a factor
of two!

b.) Similarly for aggregates one could attempt to condense
the blank lines in the printout. For these it would not be possible
to squeeze everything onto two pages, since the listing of included
and rejected components would often run over (cf.Appendix E2, p. B2.3
et seq). For this reason it might be best always to start the tabu-
lated distributions at the top of a new page.

J.4 Other Possible Modifications

Further possible changes in AGGFORM are to implement the suggestions
made in part I of this report, specifically those discussed in sections
1.4 (p. 1.8) and 1.7 (p. 1.9). The structure of AGGFORM is such that most
of these modifications can fairly readily be programmed. However many of
them are counter to the present philosophy of the initiators of AGGFORM.
PATS is designed to provide an in depth picture of each instructor, to-
gether with useful comparison "norms". To get a complete picture requires
the presentation of lots of information. Any attempt at condensation, or
emphasis on only a few questions, is, we believe, fraught with danger.
Eved for each question the replacement of,or supplementation of,distribu-
tion data by means and standard deviationsois likely to lead to careless
use and misuse.

None-the-less, care has been taken in writing the programs to make it
as easy as possible to modify them. Thus for instance there is ample space
in each record to store means and standard deviations.

*
Furthermore, as presently programmed, the upper limit on this number is
80 questions.

J.3


